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ABSTRACT 
Construction industry development: analysis and synthesis of contributing 
factors 
PhD thesis submitted by Paul William FOX, in April2003 
The emerging body of knowledge on the subject of construction industry development is of growing 
importance to developing and developed countries alike. Although research studies go back almost 50 
years, at its current stage of development, our understanding is partial and tentative in a number of 
aspects, all of which are important to the various stakeholders concerned. 
In view of the dearth of systematic studies onto the nature of the construction industry, this study 
seeks to provide more certainty as to the key variables affecting the development of the industry. A 
secondary objective is to establish the generic factors, that is, the factors common to both developed 
and developing country construction industries, as well as those factors that distinguish between them. 
The approach adopted in moving toward this objective was three-fold. First was a series ofin-depth 
interviews of industry experts using a semi-structured probing technique. The data collected in 
interviews was analysed using a grounded theory approach through coding and qualitative content 
analysis. Second was a review of the literature to confirm key factors and pick up emerging factors. 
Third was a web-based survey of construction practitioners/ researchers using a questionnaire 
developed from the previous two data collection procedures, that is the interviews and the literature. 
This quantitative data was analysed using the statistical technique of factor analysis in order to 
characterise the key factors important to the development of the industry, both currently and in the 
future. 
Arising from the study, it has been necessary to propose the theoretical construct of a generic 
construction industry, as well as a definition of it. The findings are that in developing the construction 
industry, eight key factors are currently active and having strength. In looking to the future, six key 
factors are important. All fourteen of these apply to both developing and developed countries, but 
have differing strength. For any country's construction industry, the main difference lies in the 
emphasis on overseas support, and the extent to which its industry takes responsibility for its own 
improvement. The four main implications are first that the proposed generic framework of factors will 
help individual countries in moving from the current position towards the future development of the 
construction industry. Second, a broader definition will assist in a systemic and systematic view 
involving all key stakeholders. Third, the key generic factors can apply to all countries. Fourth, there 
needs to be a strong vision supported by a coherent strategy. This means a champion will need to lead 
change in the culture and image of the construction industry, and the impetus for change will need to 
move from external and government intervention to self-improvement and industry participants taking 
responsibility. Stakeholders both within and outside of the industry all have their roles to play. These 
include - construction clients, consultants, contractors, designers, educators/trainers, government 
officials, professional bodies, quasi-government officials, researchers, material suppliers, plant 
suppliers, construction lawyers, trades unions and information providers. 
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CHAPTER 1 
INTRODUCTION 
1.1 Background to the research study 
In the last fifty years there has been a series of major studies concerned with the 
problems and issues of construction industries both nationally and internationally. 
Within the international arena, studies have been executed by several United Nations 
agencies such as the International Bank for Reconstruction and Development (IBRD 
1973), World Bank (1984) (Kinnani 1988), International Labour Office (Miles and 
Neale 1991), United Nations Industrial Development Office (199la, 1993), United 
Nations Centre for Human Settlements1 (1984) either directly by their own staff, or 
commissioned by these organisations (Dowall 1991; Ganesan 199la; Lu and Fox 
200 I). Nationally, the developed nations have carried out studies of their own 
construction industries (Simon 1944, Banwell 1964, Latham 1994, Egan 1998), or 
they have commissioned studies in their colonies and ex-colonies (Wells 1986). The 
reasons for these studies have been varied but with the underlying goal of obtaining 
better performance. Gradually a body of knowledge has begun to develop, but for all 
the efforts put into these studies, there has been a pervasive lack of understanding 
(Ofori I 993a: I 76), and most of the perceived problems have not been solved 
(We rna I 993: 194-195). 
In studying the construction industry in general, many aspects are fluid: the range 
and type of data to collece; the high numbers of variables of possible relevance3; the 
numbers of organisations and people from whom to collect data4 ; the difficulties of 
defining the basic concepts5; the uncertainties of relationship between key variables6; 
1 Now named United Nations Human Settlements Programme UNHSP 
2 Momaya (I 996: I 09) mentions the poor availability of data. 
3 Fox ( 1 989) identifies 50 variables; Al-Omari (1992) collates 66; Flanagan (1999:27-29) identifies 33 
'Drivers' and I 7 'Issues'. 
4 Ofori (2000: 258) states that construction industry development is complex and multidimensional. 
5 Raftery et al (I 998) confuse the conceptualisation of the industry, as reviewed by Ofori (2000: 258). 
They mix the industry development with corporate development. 
6 Miles and Neale (1991: x) express discouragement over "irregular, nonrecurring, irrational and 
unpredictable" factors influencing the development of the construction industry. 
and the conceptual framework to adopt to ground the studies7. All these 
characteristics of the construction industry are summed up by Winch when he 
contends that: 
" ... construction is ... a complex systems indust1y." 
(Winch 1998: 270) 
Miles and Neale (1991: x) echo this view in their description of construction as 
11 
••• a risk-prone and complex indust1y. 11 
(Miles and Neale 1991: x) 
Not only is the construction industry complex, but it is seen by many researchers to 
be unique in its characteristics and behaviour. For example, Winch states that it is 
unique compared to models of other industries (Winch 1998: 270). This special 
character of construction is also supported by Prince (1992) who reviewed the 
strategies adopted by firms in various industries, noting that these are industry-
specific: 
Thus 
"The peculiarities of the construction environment provide an 
opportunity to explore the existence of generic strategies under 
circumstances that may appear individually in other settings, 
but in combination, appear in construction alone. 11 
(Prince 1992:229) 
11 
••• there is a need for careful identification of the variables 
specific to an indusllJ'· " 
(Prince 1992:230) 
Although Prince was focussing on the strategies of firms in industries, rather than 
industries themselves, be recognised that the environments (industries) in which the 
firms operated are unique. Hillebrand! (1974, 1985, 2000), in a much more seminal 
work, puts this is a more fundamental manner: 
"The construction indust1y has characteristics which, 
separately, are shared by other industries, but in 
combination appear in construction alone, making it 
worthy of separate treatment." 
(Hillebrandt 1974:7) 
7 Kafandaris ( 1980: 302) states that there is neither definite theory on the building activity nor on the 
building/development interface. AI-Momani (1995:87) mentions the gaps in the knowledge about 
construction industry development. Manseau (1998: 242), referring to innovation in the construction 
industry, states that there is no formal theory. 
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1.2 Previous studies of the construction industry, their approach and their focus 
1.2.1 Historical review of the subject 
The construction industry has attracted its own group of researchers systematically 
enquiring into its nature. Most of the early construction industry studies were carried 
out by people who had some experience of large national issues, mainly economists 
(IBRD 1973, Turin 1972), sometimes political scientists (Bowley 1966), and 
occasionally experts in operations research/ social science (Higgin and Jessop 1965), 
building economics (Ofori 1980) and civil engineering (Edmonds 1975, Miles and 
Neale 1981). 
The earliest studies of the construction industry date from the 1940s. They were 
sponsored by international agencies, such as the IBRD, by national governments, or 
from academic institutions. Most of these were written by individuals, based on their 
personal experiences, and supported by statistical data from national government 
sources. Early examples include reports from Simon (1944) and Emmerson (1962). 
Later rep01is were the output from groups or committees such as Banwell (1964), 
Potts (1967), Wood (1975). Bowley (1966) a political economist and Hillebrandt 
(1974, 1984, 1985, 2000), an economist, each made a substantial analysis ofthe 
British building industry. 
It was not until the mid 1960s that any significant attempt was made towards theory 
building. Two contributions of note came from the University College of London 
University (UCL). Bowley made her own study from her background as a political 
economist using both qualitative and quantitative data. The other contribution was 
from a group under the leadership of Professor Turin using quantitative data from 
national statistics. Amongst this group were Hillebrandt, Drewer, Andrews and 
Groak. Both Edmonds and Ofori researched at UCL but were not under the direct 
leadership ofTurin. Both of these contributions are acknowledged to be the first in 
setting down the basic building blocks of the subject. At the same time, other groups 
were also active. The researchers at the Tavistock Institute of Human Relations were 
highly original in their 1960s studies ofthe UK building industry (Higgin and Jessop 
1 965, Crichton 1 966). 
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Over the past 20 years there has been a steadily growing group of researchers. These 
have been part of international agencies or national agencies. The international 
agencies, such as the World Bank, the International Labour Office (ILO), the United 
Nations Institute of Development (UNIDO) and UNCHS have all sponsored 
programmes to spur on the construction industries, especially those in developing 
countries. National agencies in Singapore, Japan, Sri Lanka, Malaysia and South 
Africa have been set up to develop their respective industries. Academics in 
universities in those countries have recognised the impm1ance ofthe work of these 
agencies and have started to look at the process of developing the industry with a 
view to understanding it. The most recent steps have been taken with the formulation 
of Task Group 29 of the International Council for Research and Innovation in 
Building and Construction (CIB)8 [now Working Commission WI 07], specifically 
for the construction industry in developing countries, and with conferences of 
construction industry development. 
1.2.2 Conceptual frameworks used in previous studies 
The conceptual framework used in conducting a study is important in the sense that it 
offers the strength of established concepts which can be adapted to the subject of 
study. Thus, studies of the construction industry using an economics framework have 
the advantage of familiar concepts such as input-output analysis, demand for the 
industry's products, efficiency, productivity, and so on. The weakness of any 
fi·amework is its limitations in explaining factors that have not yet found their way 
into the mainstream discipline. Thus, for example, the economics framework has 
difficulties when considering the influence of culture, values, attitudes, social 
interactions and the like. Economists do use these concepts, but they have to borrow 
them from other domains (Ball 1987). These concepts do not fall within the normal 
range of economic theory. In addition, economists do not normally practice the range 
of research skills needed to add to the body of knowledge within these other 
frameworks. 
8 The original name in French is Consei/ fnternationa/e du Biitiment pour Recherche et 
Documentation, and hence the abbreviation CIB. Translated into English, this used to be The 
International Council of Building Research Studies and Documentation, until in 1998 it adopted the 
most recent title given in the text above. 
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In reviewing the earliest studies of the construction industry, the people who were 
considered by researchers to be most knowledgeable about the industry were either 
practitioners or academics. The best-educated practitioners would normally have a 
background either in architecture or civil I structural engineering. The only 
academics who could claim to have an understanding or an interest in industrial 
matters from a national perspective were the economists. Thus it is no surprise that 
almost all of the early studies were conducted by civil engineers or economists. The 
exceptions to this general pattern are the studies by the Tavistock Institute of Human 
relations (Higgin and Jessop 1965 and Crichton 1966). In this case, the researchers 
came from a background of behavioural science and from operations research (OR). 
The contributions to knowledge from PhD/Masters studies sta11ed with Napier 
(1970), followed by Edmonds (1975) and Ofori (1980). Napier and Ofori each based 
their studies on one country, whereas Edmonds took a multi-country approach. 
Napier was a pioneer in using a systems approach to his study of the Swedish 
construction industry. 
Edmonds (1975, 1979) had a civil engineering background. His contribution was 
through the use of United Nations statistical data of about 120 countries. Using this 
data, he conducted multivariate analysis and derived five or so equations through a 
regression technique. His data and methods of analysis were similar to those 
researchers with an economics viewpoint. 
The range of frameworks used in investigating the construction industry seem to 
consist of those grouped under an 'economics' label, and those 'others' which have a 
variety of philosophies. Although this is rather an arbitrary distinction, it does help to 
show the predominance of economic thinking in the majority of the previous studies. 
Thus the two groups can be described as either economic or non-economic in their 
orientation. 
1.2.2a Economic theory frameworks 
Ofori (1980), Wells (1986), Ball (1987, 1988), Ba11on (1988) and Ding (1994) all 
used an economics framework. Although not an economist by background, Ofori 
used prevailing economic development theory to investigate the construction 
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industry of Ghana. Wells argued that construction is a key industry, and attention to 
its performance would stimulate growth in other sectors of the economy. Ball had a 
strong economic flavour to his study, but also included concepts from organisation 
and management theory, pm1icularly institutional and other structural components I 
roles involved in the building process. 
Ball's study made use of several theoretical frameworks, and critically evaluated 
some of the earlier contributions. Although an economist by training, he found that 
he had to move beyond the normal theoretical frameworks used in economics. 
lmpm1ant to his explanation of the forces acting for change, were the social relations, 
political, market and historical contexts. Contrary to the findings from other studies, 
he argued that these influences were all arising from factors internal to the industry. 
His work is reviewed later in Chapter 2, section 5.3. 
Barton's 1988 study also used an economic framework. He considered the effect of 
macroeconomic changes in the level of interaction between countries and their 
effects on construction. 
Ding's 1994 study was largely economic, and looked at factors such as labour 
productivity. 
1.2.2b Other frameworks 
Surprisingly, none of the studies reviewed have taken a perspective from mainstream 
management theory. Some have introduced systems ideas (Crichton 1966, Napier 
1970, Fox 1989, Tassios 1992), and although this theoretical framework does not 
confine itself to management (since it is in a sense multi-disciplinary), it does feature 
prominently in most management texts. It could be argued that systems approaches 
are a subset of management theory. Although arising in other domains, they have 
found their way into mainstream management thinking to the extent that they are a 
dominant influence upon it. 
Al-Omari's (1992) study included economic concepts but did not rely on them 
exclusively. He found that existing research studies placed too much imp011ance on 
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economic factors, to the neglect of others. New factors that he found important 
included socio-cultural, politico-administrative and geophysical ones. 
1.2.3 Focus used in previous studies 
Many of the studies using research skills from economics looked at the relationship 
ofthe construction industry with the national economy. Three studies were of this 
nature. Sometimes this was a view in a top-down direction, that is, the effect of the 
national economy upon construction activity. Ganesan spent some time on this when 
looking at the effect of fluctuations in the business environment upon property cycles 
(Ganesan 1985). Ball considered the impact of the internal social and economic 
environment upon construction projects. However, a significant observation made by 
Ball was that he considered most of the problems were arising from internal sources 
of the construction industry rather than those external to it. Barton included the 
external political environment in his 20-year study of the construction industry in 
Gibraltar, which was shown to be of considerable influence. 
Some of the studies used a bottom-up view from the construction industry in an 
attempt to understand the effects of construction activity upon the national economy. 
Wells (I 986) included this in her objectives, but also took into account the role of 
governments in stimulating the construction industry to become stronger. Al-Omari 
(1992) sought to identify the main factors influencing Abu Dhabi's construction 
industry and its contribution to development, meaning national development. 
The characteristics of the various construction industries used for studies were very 
different. There were studies in developed countries, such as the UK as a whole, 
(Bowley 1966, Ball 1988, Korczynski 1993) or of particular regions of a developed 
country, such as Belfast (Cockerill 1993). 
Several studies were based on developing or least developed countries. For instance, 
Wells' study was based on data from Tanzania, Kenya and Cuba (Wells 1986). Al-
Omari's study was based on Abu Dhabi. Ding's study was of China mainland. 
Three studies were historical, two ofthem based on the UK, a developed country 
(Tipple 1993 and Cockerill 1993) and one based on China mainland (Chao 1968). 
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The time span of these studies was such that at the early phase of the historical 
period of the studies, the UK was not yet developed in the modern sense ofthe term. 
These have been included briefly, to see if characteristics of the industry in 
developing countries today are comparable. 
None of the studies reviewed have taken a focus on defining the construction 
industry. Nor have any of them focussed on identifying the key variables or factors 
important to the industry's development in a generic way across all countries, 
although several have identified factors important to the construction industry in a 
particular country, or group of similar countries. 
1.2.4 Overview of contribution to knowledge and limitations of previous studies 
One of the earliest studies to identify the key factors influencing the development of 
the industry is by Bowley (1966) in her study of the British building industry 
covering an 80-year period prior to publication. This introduced a quite unique 
perspective. It is claimed that the main obstacle to efficiency in the building industry 
was the "outworn pattern of organisation" (p. 441), or just "the system" whereby the 
main stakeholders (building owners, building professions and the builders) and 
relationships between them was based on social class-distinctions. Preservation of 
these relationships was more imp011ant than economics, with the consequence that 
throughout the whole of the 20111 century, the building industry failed to satisfy a 
large proportion of its clients, despite a series of reports and studies which clearly 
spelt out the nature of the problems. It should be emphasised that The system 
referred to the building sector rather than civil engineering, although Bowley 
included descriptions of both sectors and compared them together. Most dominant in 
her thinking was the role of architects as an elite, at the top of a social hierarchy. 
Below them were engineers who were closely associated with trade and industry, and 
as a consequence, of lower social status. Surveyors were even more socially inferior, 
whilst "builders" were forming the lowest ranks along with the workmen: 
"Builders, however wealthy or successful, were in 
trade and small builders were little more than glorified 
craftsmen, 'cap-in-hand builders' as they are 
sometimes termed". 
[Bowley 1966 : 350] 
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Within The system, Bowley also identified The establishment, which was simply the 
version of The system approved by the architects, in which the architect was 
recognised as head of the hierarchy. As Bowley describes: 
"This was the only form of the system that was reanv 
respectable, and which building owners concerned 
with culture or social prestige could use." 
[Bowley 1966 : 350] 
Although it can be seen that there were numerous consequences of the system, [for 
example, failure in communication between specialists, absence of competition in 
design, divergence of interests of designers and clients, etc.], the main causes of 
these characteristics were the values and attitudes of the stakeholders, particularly 
those in positions of power and influence, such as the architects. In short, this was a 
cultural phenomenon. 
Five fundamental problems were identified, namely: 
• difficulties of prospective building owners of making an informed choice; 
• lack of mechanisms to ensure innovation and technical progress; 
• Jack of integration of design and production; 
• Jack of economic rationale as input to design decision-making; and 
• Jack of efficiency and poor quality of house production. 
Bowley's book was focussed on the development of the industry, and the factors 
helping or hindering change in particular (as highlighted according to the 
commentary inside the dust cover). Despite this contribution to knowledge in the 
field, it is therefore surprising to notice that it has been almost ignored by leading 
researchers in the last 20 years. For example, Ofori does not even mention Bowley in 
his book on "Managing Construction Indust1y Development" (1993), a title which 
might be regarded as the definitive text in the field. Strassman and Wells also make 
no mention of Bowley in their often quoted "The Global Construction Industry: 
strategies for entry, growth and survival." (1998). However, Wells does cite Bowley 
in her PhD thesis (Wells 1986). Perhaps the relative neglect of Bowley's work was 
because the focus of all of their studies was on the developing countries rather than 
the developed country study of Bowley. 
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The contribution by Bowley is clearly significant, particularly in highlighting the 
social relations, and the values and attitudes imp01iant in the culture of the industry 
and its stakeholders. It is these factors which seem to have been overlooked until 
more recently. 
Ball recognised the unique contribution of Bowley, concerning the impo1iance of 
social factors in developing the industry. (Ball 1988:33). At the same time he was 
critical of her analysis for it being one-sided, and contended that it was not supp01ied 
adequately by evidence and explanation. In his own analysis, he argued that social 
relationships are indeed impOJiant. To begin with, Ball made a surprising claim about 
previous studies attempting to look at the industry as a whole, and in pmiicular a 
definition of the industry: 
"There has been little previous work looking at the 
economic operation of the industry as a whole. One 
reason could be that the industry is assumed to be 
essentially no di.fforentfi'om any other. The next chapter, 
however, will argue that it is different in a number of 
crucial respects, ones that derive essentially fi'om the 
ways in which distinct social agents combine in the 
physical act of construction. It is the combination of the 
social and physical nature of the construction process 
which simultaneously defines the boundaries of the 
industry and highlights its relative uniqueness, as later 
chapters will argue. " 
[Ball: 18-19] 
Similar to Bowley, he believed that the Contracting System embodied the most 
imp01iant set of social relations between architects, other design professionals, 
surveyors, building contractors and organised labour. 
Although these studies cited thus far do not embrace the whole of the literature 
relating to the subject of construction industry development, they are illustrative of 
the extent of existing knowledge. In the next chapter all of the available and 
authoritative studies in the English language will be reviewed. Less than 20 relevant 
doctoral studies have been located [see Table 2.1 later]. Several ofthese are 
comprehensive studies of particular industries, or groups of construction industries. 
However, there are none that do so in a generic way. Difficulties have been 
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experienced in defining the construction industry, and this in turn has created 
conceptual differences. What is needed is a theoretical framework (Ofori 1993a; 
1994a). 
Ofori is not alone in highlighting the need for theory. His emphasis was heavily on 
the side of developing countries, but not exclusively. Miles and Neale (1991: 218-
220) advocated the need for research into construction industry development as pmi 
of their 12-point action plan, based on experiences from both developing and 
developed country (Singapore) case studies. Lahdenpera (1995) studied the overall 
building process in his native country Finland as well as France, Japan and the 
Netherlands. In doing so he recognised the need for change in the industry in 
developed countries: 
" ... the aim of this study was to define the most appropriate 
generic structure of the overall building process organization 
for the Western countries in the future. It was anticipated that a 
more or less fundamental restructuring of the building industry 
is needed in the long term. " 
Lahdenpera (1995: 3) 
Later he proposed that a conceptual framework was necessary in response to the 
problems: 
" The many reports on the state of construction in difftrent 
countries usually begin with a problem analysis, to be followed 
by recommended measures to solve problems stated When 
reading such reports fi·om different countries, one has the 
feeling that there is little progress in problem and solution 
formulation ... There is a need to also in construction to address 
the fundamental problems ... " 
Lahdenpera (1995: 39) 
The call for theory in this domain is echoed by Connaughton (1997) in respect of the 
UK construction industry: 
"A key question concerns the appropriateness of methods of 
enquily to set industry's reform agenda ... 
... the question remains as to why the major UK construction 
indust1y reviews of the past 50 years have not been informed by 
a formal research design ... 
... Given that such enquiries seek to re-shape the fitture of an 
entire industlJI, this is surely not too much to expect.. . 
... We cannot as yet seek to examine the culture of construction 
from the perspective of a systematic knowledge of construction 
processes. Impoverished by the lack of understanding, we may 
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be t1ying an intellectual sprint before we can walk. While the 
new emphasis on culture suggests that we may need a richer 
analytic framework to understand construction processes than 
has been available up to now, I believe that much basic 
understanding has yet to be gained. " 
(Connaughton 1997: 12) 
These various viewpoints can be summarised as all supporting the notion that a 
theoretical framework for construction industry development is needed both in 
developing countries and in those of the developed world. It is needed in order to 
achieve a level of understanding such that the problems can be properly identified or 
diagnosed. Then remedies proposed can be implemented and evaluated against such 
a framework. If a remedy fails, this may help to inform theory so that it may be 
revised until such time as it can provide a useful and reliable framework for solutions 
to construction industry problems. This background thus leads to a statement of 
objectives for this study. 
1.3 Statement of Objectives 
In order to develop a general theory of construction industry development, it is 
necessary to identify the key concepts or contributing factors. Hence the main 
objective was: 
• To identify the key factors which contribute to the development of a 
generic construction industry. 
Stemming from this main objective are a number of sub-objectives: 
• To identify generic factors applicable to both developing and developed 
countries' construction industries 
• To define the construction industry in relation to neighbouring sectors 
and place it in its natural boundaries 
• To approximate the current strength of the key factors 
• To approximate the future importance of the key factors 
• To propose a model using the key factors of importance in the future 
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1.4 Philosophy of approach to the study- "Methodology" and Outline of the 
research design 
Choosing a theoretical framework from one country and attempting to use this to 
validate it against construction industries in other countries might be one way of 
proceeding to establish a suitable theory. However, it has the risk that the unique 
characteristics of the original'template' may not be typical of other construction 
industries, and therefore important variables or dimensions may be either 
exaggerated, or even worse, to be entirely overlooked. In any case, the perceptions of 
the researcher for the original template are unlikely to coincide with those of other 
researchers when the latter are developing their own country 'templates' of their 
construction industry. 
It was therefore decided to start afresh. This was done via two main approaches, 
supplemented by a third, more minor one. The first was the use of a grounded theory 
approach for the initial collection of important variables in developing the 
construction industry (Strauss and Corbin 1998). The second was the use of these 
same variables in a questionnaire that was sent to a wider community of practitioners 
and experts in the international domain. The third was to capture key concepts by 
reference documents published by leading national/ international research 
organisations in the construction domain. 
Each ofthese approaches is explained in detail in the following chapters, and an 
outline of chapters is given the section 1.5 below. Figure 1.1 represents the overall 
research design. 
The methods used in each ofthe phases of the research design is presented and 
discussed in Chapter 3 Methodology and Methods. Further details of the situations 
encountered in the data collection processes, the potential problems these presented 
and the steps taken at each point are also dealt with in the relevant chapters where the 
analysis ofthe data is presented. 
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Figure 1.1 Outline of the research design 
Outline review ofthe literature on construction industries and 
their development 
Interviews with 8 expe11s on construction industry 
development [Preliminary Interviews] 
~ 
Analysis and synthesis of interview data and post-hoc 
literature review in the QUALITATIVE STUDY 
[Preliminary Findings] 
Collection of documentary 
data from construction 
Interviews with further 16 
industry research institutions 
expe1is on construction 
and other organisations 
industry development l [Confirmatory Findings] 
Questionnaire survey of 
international respondents on 
construction industry 
development 
Analysis and synthesis of Analysis and synthesis of 
interview data survey data 
QUALITATIVE STUDY QUANTITATIVE STUDY 
l 
I Post hoc Main Literature Review 
1 
I Synthesis of QUALITATIVE and QUANTITATIVE findings 
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1.5 Outline of Chapters 
Following this introduction, the Chapter 2 Literature Review presents the principal 
research studies previously executed. These have been restricted to PhD and Masters 
level studies and have been sequenced chronologically. They have been divided into 
two main groups, that is, studies of developing countries followed by developed 
countries. Although this material appears in the early part of the thesis, in the overall 
research sequence shown in Figure 1.1 the review was executed at a post-hoc stage, 
after the main analysis of the quantitative and qualitative data sets. This sequence is 
consistent with a grounded theory approach in which the theory is grounded in the 
empirical data (Glaser 1992). 
The Chapter 3 presents the methodology and main methods adopted throughout the 
research design. Apmi from explanations ofthe qualitative techniques used and the 
statistical procedures followed, there is also discussion on issues of validity and 
reliability relevant to the chosen methods. This chapter does not cover every issue 
concerning research methods, but confines itself to research design and decisions 
made at the design stage. Later in the respective chapters on the qualitative and 
quantitative data sets, aspects of the research methods are dealt with from the point 
ofview of the research execution stage. 
Chapter 4 presents the results of the preliminary interviews with the first 8 interview 
respondents. These have been analysed and interpreted before synthesising the 
findings. This was an important stage of the whole process, since the first 43 
variables, the major part of the whole set of 62 used in the questionnaire, were 
abstracted from the interview data. In synthesising the findings from the interviews, 
reference was made to other research studies, retrieved through a post-hoc literature 
search and review. This was used to validate and confirm the findings from this stage 
ofthe research study. 
Chapter 5 presents the analysis of the quantitative data. The procedures used in 
compiling the questionnaire, together with the difficulties encountered in actually 
administering it to the selected respondents, is described first. This is followed by an 
extensive explanation of the statistical data checks carried out on the 76 cases of data 
received. The analysis ofthe 62 variables measuring current STRENGTH of 
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influences in developing the construction industry were analysed separately from the 
measures of future IMPORTANCE. Each of these is done in two stages; the first 
stage was with the full data set using the 62 variables of STRENGTH and the 62 
variables measuring IMPORTANCE. Since this did not comply entirely with the 
strict criteria used for statistical validity, a further analysis was done on reduced sets 
of variables, so that the results satisfied the various statistical tests (fully described in 
sections 5.7, 5.8 and 5.9). 
Triangulation of the results ofthe main parts of the whole study, in other words 
linking the findings from the qualitative and quantitative data sets, is done in Chapter 
6. As well as showing the similarities and differences between the findings of the two 
data collection phases, the results were also related to the literature review of Chapter 
2. Other relevant findings were also used to suppmi the issues arising in the 
discussion and interpretation of the data. 
Finally, Chapter 7 summarises the main findings from the study and draws 
conclusions. Limitations of the study are described, together with some suggestions 
for further research studies in this area. 
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CHAPTER2 
REVIEW OF THE LITERATURE ON CONSTRUCTION INDUSTRY 
DEVELOPMENT 
2.1 Purpose of the review and outline of its structure 
2.1.1 Purpose 
There are three main purposes of this review. First, is to discover the scope and 
nature of previous research studies relevant to the objectives of this study. The body 
of knowledge about construction industry development is only just emerging to 
become a recognisable field. There is a Jack of research with the construction 
industry as its main focus, and hence the efforts in the recent years to develop one 
(eg., CIB TG29 1999). This inevitably means that there are many gaps to be 
explored. Second, is to explore the range of approaches and techniques used in 
previous studies of the construction industry. The nature of the industry is broad and 
complex. Thus to a certain extent, the methodology and techniques of investigation 
in this area need be chosen and customised to suit. Third, is to review and evaluate 
how far existing knowledge has contributed to towards a theory of construction 
industry development. 
2.1.2 Outline 
The process of building up knowledge so that it contributes to a body oftheory may 
be seen as a continuum, ranging from a position of no knowledge at the one end, 
towards a position of full knowledge and understanding at the other. This chapter 
first examines theory in general terms (Section 2.2) therefore by reviewing existing 
knowledge concerning construction industry development to assess how far along the 
continuum existing research has contributed. This will set the scene in which to place 
this contribution to the area of knowledge. 
Section 2.3 describes the approach used in searching the literature as well as 
describing the range and extent of published research of the topic. 
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Section 2.4, draws upon the sources in section 1.2 of Chapter 1 and examines the 
concept of development in the context of the construction industry. Section 2.5 
examines the main factors arising from previous studies. Section 2.6 describes the 
major issues concerning the construction industry development, and highlights 
significant gaps and conflicts within the body of knowledge. Finally, section 2.7 
draws together the main strands in a summary. 
2.2 Steps towards a theory of construction industry development 
2.2.1 Introduction 
The process oftheory building rests upon a foundation of reliable knowledge. As a 
creative process, it uses existing concepts and manifests novelty by either adding 
new concepts to them, or by rearranging old concepts in new relationships. New 
theories can be created within an existing framework or in special cases a new 
paradigm is born. The process of building up knowledge so that it contributes to 
theory may be seen as a continuum. In the domains of traditional research such as 
physics, chemistry or medicine it is possible to look back over many decades of this 
continuum and see the many breakthroughs on the path to our current knowledge 
base. Other domains such as management or information technology, have a much 
shmier history. Yet the overall purpose of researchers in each domain is essentially 
the same: it is to build up knowledge and understanding. The definition of the 
concepts is helpful to this theory-building process. 
In a domain of construction industry development, it is argued, the journey along the 
continuum has barely started. This section describes of the nature of this journey and 
the progress that has been made to date. Use is made of theories and research skills 
used in other well-established domains. 
The sequence is to first review the role of theory in the knowledge-building process. 
It is then followed by a mapping of current effmis in order to evaluate the stage that 
has been reached to date in construction industry development. 
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2.2.2 Model of six stages towards research maturity 
The development of theory can be viewed as the final stage of a six-stage process 
(Fox 1996). This follows the work of Glaser and Strauss (1967: 35-43), Kuhn (1970: 
1-34), Eisenhardt (1989), Whetton (1989), Parkhe (1993) and Runeson and Skitmore 
(1999:57-58). The stages are: description; classification; measurement; modelling; 
model testing; and theory expression. (see Figure 2.1). These are elaborated in the 
section on mapping which follows. 
Figure 2.1 The Six Stages Towards Research Maturity [Source Fox 1996] 
Theory expression 
1 
Model testing 
t 
Model-building 
i 
Measurement 
t 
Classification 
i 
Description 
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2.2.3 Mapping the domain of construction industry development onto the Six-
Stage Research Maturity Model 
This section analyses the construction research community's efforts into the stages 
which are reached in the process of establishing theory. It presents the findings of 
this initial review process. Examples from a selection of significant research studies 
within the construction industry domain are used to illustrate each stage. 
There have been numerous studies of construction industries in all pm1s of the world. 
The motivation for many of these has been a desire to understand more about the 
construction industry of a particular country. Many reports have been generated in 
several countries over several decades. There is, however, as yet, no explicit theory 
which has become established to explain its behaviour. Following on from an 
argument in support oftheory generation, seven key criteria are then proposed and 
which are considered essential to such a theory. 
In the construction industry generally, it can be argued that the process of research is 
well established. For example, there are several journals established for the 
publication of scholarly research output, and there is a discernible increase in 
numbers of papers and breadth of coverage. There are a wide variety of research 
inquiry methods and techniques, most ofwhich have been developed in other 
contexts. All of these inquiry methods are executed within an overall framework or 
paradigm, accepted by the researcher's peer group. 
The topic of construction industry development straddles a number of existing 
domains. These include construction management, construction economics and 
development economics, to name a few. Hence, the majority of research papers 
relating to construction industry development are published in journals such as 
Construction Management and Economics, Building Research and Information, 
Habitat International, and Engineering, Architectural and Construction 
Management. Much of the recent generation of knowledge has been under the broad 
heading of construction management or construction economics and there are 
thriving communities of researchers within each of these areas. However, in the 
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narrower context of construction industry development, research effmis are relatively 
recent. 
The picture of a well-established, thriving research community in the construction 
domain as a whole needs to be tempered against evidence of its shortcomings as 
highlighted from within the community. For example, calls for theory in the domain 
of construction management have come from various qumiers. Lansley and 
Hillebrandt (1996) reflect on some of the challenges they had encountered in 
attempts to develop and apply theory appropriate to construction. Betts and Lansley 
(1993, 1994) estimate that over a ten year period less than 5% of papers in 
Construction Management and Economics and International Journal of Project 
Management were concerned with theory building, resulting in their conclusion that 
concern with theory building was minimal. However, the fact that criticism of this 
shortfall had come from within the construction research community is itself 
evidence of a growing maturity of the community. 
The need for theory-building in the domain of construction industry development is 
an argument strongly supported by both Al-Omari (1992) and Ofori (1993). Al-
Omari found that the lack of a theoretical framework for construction in developing 
countries led him to adopt a highly empirical approach. This he declares as one of the 
limitations of his research: 
"The absence of the theoretically valid and 
comprehensive fi·amework which the study can adopt 
has meant that the thrust of this study was highly 
empirical. Although the present chapter contains a new 
theoretical model, there is no doubt that it remains a 
small effort in relation to the task needed to develop a 
theoretical framework to unde1pin fiwther studies on 
construction in developing countries in general, and 
capital-surplus countries in particular. " 
[Al-Omari 1992: 258] 
Ofori's work can be regarded as seminal in this domain, and he has published 
frequently on different aspects. In two papers published just before the start of this 
study, Ofori (1993, 1994) set out the main issues involved in construction industry 
development. By reviewing the research progress over a thi11y-year period, he 
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concluded that most of the problems in the domain as experienced in developing 
countries had not been solved. Worse, they had widened in scope and depth. The 
main difficulty, he asserted, was that research had not continued to move along 
towards theory-building. His call for theory is clear: 
"It is necessmy to conceptualize the construction indust1y and 
to develop a sound common theoretical framework for its 
analysis to provide a basis for research, policy formulation 
and management of its development. " 
[Ofori 1993: 182] 
To conclude this argument on the need for theory, the evidence provided by each of 
Al-Omari and Ofori constitutes a convincing case on their own. Taken together, we 
might consider the extent to which they might have influenced each other. Neither 
appear to have acknowledged the other in these two publications, which is hardly 
surprising since both were published in 1992. The observations made by each of 
them thus appear to be made quite independently. Surprisingly, Al-Omari cites only 
one ofOfori's papers, despite the latter having published both books and numerous 
journal papers on the subject. This apparent lack of connection between the two 
authors does not directly suppmt the argument that there is a lack of theoretical 
framework in the domain of construction industry development. However, we might 
conclude by implication that the work by Al-Omari was uninformed by some 
significant previous studies, lending credence to the lack of any established 
framework. 
In examining the development of theory further, the remaining part ofthis section of 
the review is structured into four parts. The first is an assessment of maturity. The 
second is a statement of the criteria that any proposed theory should satisfy. The 
third suggests a way forward. The final part summarises and concludes the whole 
section. 
2.2.4 The stages towards research maturity in construction industry 
development 
The history of research into construction industry development is relatively shmt. 
Nevertheless, there are too many reports/papers on the subject to review them all 
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here. Only a few, therefore, have been selected, on the basis of the theoretical 
framework which each represents. 
Before reviewing the various research outputs, it is helpful to re-state the stages 
through which research efforts are directed as knowledge about the domain gains 
maturity. As stated earlier, the development of theory can be viewed as the final 
stage of a six-stage process. These are described in the following paragraphs. For 
each one, a leading example from past studies is used to illustrate the steps achieved 
to date. 
2.2.4a Stage 1 Description 
The earliest stage of research is usually one of description- where the characteristics 
are recorded and concepts are defined. These are usually in linguistic terms only, 
although some graphical media may also be beneficial. 
Some of the earliest attempts at describing the construction industry as a whole date 
back to the 1960s. Some of these were descriptive analyses such as Emmerson 
(1962), Banwell et al (1964), and Bowley (1966). 
2.2.4b Stage 2 Classification 
The description stage is usually soon followed by some division into different so1is 
or types, that is, classification. 
The study by Edmonds and Miles (1984), for example, using national economic data, 
enabled them to classify construction industries according to their country's general 
stages of economic development in a meaningful way. 
2.2.4c Stage 3 Measurement 
The third stage is one of measurement, which may stmi with simple methods, and 
can quickly advance into complex multi-variable ones. 
Turin (1973), for example, used regression models to classify and measure 
construction industry performance. 
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2.2.4d Stage 4 Modelling 
The fourth stage is one of pattern recognition where usually a series of observations 
allow the observer to reproduce analogies in the form of models. This is where the 
knowledge and understanding which has been gained throughout the previous stages 
can be represented in a simpler form than the reality from which it is derived. It is 
also where hypotheses are generated prior to testing. Further description, 
classification and measurement may take place in subsequent iterations of these basic 
stages as knowledge, meaning and understanding deepen. 
The work done in the Tavistock Institute of Human Relations (Crichton 1966: 17-
56), was one of the first attempts at modelling, by using theories from operations 
research and systems thinking. The 1970s saw an expansion of research interest into 
studies in developing countries (IBRD 1973: 22-28). The IBRD report was the first 
attempt to produce a strategy for developing a construction industry in generalisable 
terms. The research process used data from four developing countries, namely 
Korea, Iran, Ethiopia and Kenya, to produce a general framework which could be 
applied to other similar situations. The World Bank (1984: I 07- I 14) publication 
took a similar approach. One of the most recent models is that of Al-Omari (I 992) 
who both criticised the existing 'traditional' model of construction industry 
development, and offered a new model to fit the case of Abu Dhabi. 
2.2.4e Stage 5 Model validation 
Fifth comes the stage of hypothesis testing or model validation. 
Ofori, for example, successfully attempted a validation of a model of development 
for the Ghanaian construction industry (1980: 27, I 43- 413). Although he did not use 
the term validation himself, there is clear evidence of two steps within his Doctoral 
thesis. First was his synthesis of a model, based on the literature. Second, was his use 
of extensive and detailed case study material which confirmed the existence of all the 
key variables in the model (Ofori 1980: 516-522). 
2.2.4f Stage 6 Theory expression 
The sixth and final stage comprises the writing of the theory. Theory is essentially 
an explanation of the model. As theory is conceived, it is tested against experience 
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of the world, and modified as futiher learning takes place. New theories may be 
created which offer alternative ways of perceiving the phenomenon of interest, 
perhaps by introducing new variables. The researcher's aim is to produce theories 
which can predict behaviour accurately and reliably. 
There do not appear to be any theories of construction industry development itself. 
Those theories which have been used in order to explain the industry and its 
behaviour are those taken from other domains and applied as a tool in understanding 
it. 
2.2.5 Discussion on the six stages of theory-building 
There are examples of research studies which have ostensibly achieved the fully 
mature Stage 6 oftheory building. This has, however, been achieved by borrowing 
theoretical frameworks from other domains, e.g., economic theory (Ofori 1980, Bon 
1991 ), systems theory (Napier 1970, Fox 1989), statistical theory (Edmonds and 
Miles 1984), fuzzy set theory (Tay and Low 1994), transaction cost theory (Winch 
1985), and catastrophe theory (Barton 1988). 
As pointed out by Ofori (1993), no study of construction industry development has 
been wholly successful in solving the identified problems in a host of developing 
countries, in spite ofthe greater understanding achieved through research to date. 
The reason for this situation may be because a 'within-domain' theory has not yet 
been developed, that is, a theory does not yet exist which stems from and arises out 
of the construction industry itself. 
If the review of research studies is restricted to those which are ostensibly within-
domain, it can be asse1ied that we are still no further than Stage 4-Modelling. 
However, the earlier stages have not been executed exhaustively, because there is 
still confusion at Stage 1- Description and Definition. Groak's note supp01is this 
view, when he states: 
"We should no longer treat construction activities as belonging to 'an 
indusflJI' with definable boundaries, specific technical skills and using 
specific resources. " 
[ Groak 1994] 
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The message conveyed is that there are difficulties with defining the industry. This 
is a view also supp01ied by Fox (1989: 86-91 ). Others (e.g., Ball 1988; Hindle 1996; 
Drewer 1999; CIB TG29 1999) have also come to the same view and have attempted 
to address it. 
Although the development of theory is at its very early stages, it should be possible 
to identify the key attributes that such a theory should possess. This is attempted in 
the following section. 
2.2.6 The criteria for a suitable theory for construction industry development 
If an appropriate theory is to be developed, what should it contain? In other words, 
what are the criteria which would be considered essential to any such theory? 
Following Whetton (1989), the following are suggested as a stmi towards identifying 
key criteria. The theory should:-
• be applicable to the subject under study; 
• be sufficiently comprehensive to include all key variables; 
• include the major interactions between variables, including the direction of 
interactions and relative strengths; 
• be concise and meaningful; 
• explain behaviour in the real world with a degree of confidence; 
• be valid for a construction industry in a number of countries and therefore 
applicable to others; 
• make its assumptions clear and explicit, including its values and associated 
framework. 
Although these criteria are general and are not new, they should enable research 
effOJis towards theory-building to be focused, and the achievements in research in 
the domain of construction industry development to be evaluated. 
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2.2. 7 The best way to proceed towards a useful outcome 
For the research community as a whole, there are a number of options to be 
considered in making a decision about the way forward. Three are offered here, 
namely, 
• research using theory impmied from other disciplines; 
• research aimed towards theory-building, and 
• studies involving a combination of the two. 
For the first option, there are several theories which could be applied effectively in 
construction industry development, some ofwhich have already been mentioned 
earlier. For the second option of theory building, the use of grounded theory would 
appear to be appropriate. But whichever approach is used, the Stage 1-Description 
and Definition needs to be the first task. 
We must define the construction industry. In order to do this, the third option, 
namely a combination approach, might bring about the desired result. However, a 
combined approach of using impmied theory and within-domain theory is not 
possible until the latter has been developed. Thus it appears that a within-domain 
theory needs to be generated. 
Whilst there are a number of alternative ways of generating theory, the most obvious 
approach is to examine the literature, to collect views from experts in the field and to 
use creative thought to capture the key variables that a theory of construction 
industry development should incorporate. The use of grounded theory, that is, a 
theory which is grounded in the data, is well established in the social science domain 
(Strauss and Corbin 1998). It is proposed that this be the selected research approach 
in this strategy. 
2.2.8 Summary of applicability of existing theory 
This section has briefly reviewed a selection of past research studies into 
construction industry development with a view to evaluating how far the research 
community has progressed towards maturity in the domain. This was done by 
reference to an analysis into six stages of the theory-building process. The review 
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showed that, although many research studies have used theoretical models that have 
produced insight, none of them have resulted in a theory of construction industry 
development. In the belief that a theory is desirable, a set of seven criteria have been 
proposed that is intended to help focus attention to the task. Only the first stages, 
that is, the identification of the key factors that contribute to the industry 
development, have been attempted here. 
Whilst the identification of key factors is impmiant, also highlighted is the need for a 
suitable definition of the construction industry, as well as the meaning of its 
development. In order to establish a theory of construction industry development, the 
criteria for such a theory have also been outlined. 
2.3 The literature search and results 
2.3.1 Approach used in searching the literature and results obtained 
A description of the search process is given for four reasons: 
• In searching by using the key words "construction industry" or "building 
industry", a very high percentage of useless hits were experienced. For the 
benefit of future researchers of this topic, the difficulties need to be highlighted. 
• Good quality research goes hand in hand with an accurate description of the 
whole process. Good research can be replicated and this includes not only the 
collection and analysis of the empirical data, but also the collection and analysis 
ofthe literature. 
• The process of searching the literature has itself become a much more complex 
task over the last I 0 years. This stems from the proliferation of papers on each 
topic, written by an increasing number of authors in the field. There are more 
journals in which the papers are published. There are more countries accessible 
through electronic databases so that the whole research community has greater 
expectations that these be used. A more explicit explanation as to the steps taken 
in searching should be commensurate with this complexity. 
• The wider research community within construction disciplines need to 
understand the consequences when selecting appropriate titles and key words for 
topics which do not focus on the construction industry. Authors of research 
papers sometimes use the key words "construction industry" when the topic they 
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are writing about is really focused on a level concerned with the construction 
firm or a construction project. 1 
2.3.2 Issues of validity and reliability of literature 
In selecting items of literature to include in this review, the normal strategy was 
followed of using those with the highest validity, reliability and the most recent. 
These fall into four categories as described below. All of them are selected on the 
basis that they are written in the English language. Research disse1tations at doctoral 
level, textbooks based on empirical research, together with papers published in 
international refereed journals were the first choice. Searches using the key words 
"construction industry" and "building industry" and "development" resulted in only a 
small number of hits. Appendix A provides more details of databases searched and 
the number of hits achieved. 
Literature Group I 
In the first group, searches on "Index to Theses" and "Dissertation Abstracts" 
revealed 20 PhD and Masters level theses. These covered a 25-year period from 1986 
to 2000 and focussed on a wide range of countries, both developed and developing. 
These theses were all located in British, Canadian or USA universities. In addition, 
approximately 30 papers in internationally refereed journals were found. These 
ranged in date from 1980 to 2000, and were published in predominantly six journals, 
ASCE Journal of Construction Management, Building Research and Information, 
Construction lvfanagement and Economics, Engineering, Construction and 
Architectural Management, Habitat International and International Journal of 
Project Management. 
Literature Group 2 
There are several important textbooks and monographs published, which are very 
helpful in providing a thorough background knowledge of the topic. Overall, there 
are between 10 and 20 of these, the earliest of which was published in the 1960s. 
Those covering a range of countries [multi-country] include World Bank (1984), 
Edmonds and Miles (1984), Miles and Neale (1991 ), Strassman and Wells (1988), 
1 The mismatch between the title and content of the paper by Raftery et a/ (1998) is an example of this 
confusion. 
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and Ofori (1 993). Although these are not the earliest publications, (for example 
studies by Chao (1 964), Turin (1973) and the IBRD (1973) are earlier), they are 
distinguished by the authors being experts with developing countries, most of them 
having obtained a doctorate in the subject of construction industry development. 
Other texts of a similar scholarly standing, but focussed on only one developed 
country include those by Bowley (1966), Crichton (1966), Hillebrandt (1984) and 
Ball (1988). 
Literature Group 3 
A third group of literature, much larger than the first two groups mentioned above, 
consists of papers published at conferences. In terms of volume, there are several 
hundred of these. Papers dealing with the construction industry as a whole have 
featured in many of the international conferences, particularly those under the 
umbrella of the International Council for Research and Innovation in Building and 
Construction (CIB). The Working Commission numbers W 55 Building Economics 
and W 65 Management of Construction and Organisation have papers pub! ished at 
each of their main symposia every three years. Although these Commissions include 
a very wide range of topics within their respective domains, even in the earliest 
meetings in the 1 960s, researchers presented papers dealing with issues focussed on 
the construction industry as a whole. 
In December 1997, a new CIB Task Group 29 was set up to deal specifically with 
construction in developing countries. Its aims are to study and effectively 
disseminate the ways and means to improve the construction industries in those 
countries. In the same year, a group held its first international conference on 
construction industry development (NUS 1 997). In the 1 998 TG29 held its first 
meeting in Arusha, Tanzania (CIB TG29 1 998). A second conference was held in 
Singapore in 1999 (NUS 1999). After a third conference in November 2000 (CIB 
TG29 2000) in Botswana, the group was upgraded into CIB W 107, and with its new 
identity held a conference in South Africa in November 2002 (CIB WI 07 2002). All 
papers published from the aforementioned conference proceedings were subjected to 
scrutiny by independent referees. As expected, the quality of these is quite variable in 
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terms of their contribution to theory. Only those items were used that make a 
contribution based on good empirical data, or good contributions to theory. 
Literature Group 4 
The last group consists of two subgroups of documents, not all of which are 
published. They share a common characteristic in that they are written as contract 
research studies or are commissioned by another body, such as agencies of the 
United Nations. 
Subgroup 4a 
Single Country studies- unpublished or limited/restricted distribution 
In the first subgroup there exists a small handful of reports of construction industries 
in single countries, many of these unpublished yet providing rich and relevant 
material in both developing, transitional, newly industrialised and developed 
countries. For example, some of them were produced by consultants who were 
commissioned by national governments (DLC 1997). 
Single Country studies -published 
Some countries, such as Singapore, South Africa and Australia, have set up 
government-funded agencies for developing the construction industry. Reports 
produced by these agencies are also included in this subgroup. Many of these are 
single country studies ofEuropean countries in Spain, Germany, Italy, France, 
commissioned by CIRIA in the UK (Reynolds 1989, Meikle 1990, Biggs et al 1990, 
Huru 1992). 
Also in this first subgroup of repmis includes those about individual countries, but 
these may lack empirical suppmi. There are many of these, especially from the UK 
(Emmerson 1952, Simon 1960, Banwell 1964, EDC for Building 1967, Wood 1975, 
Latham 1994, Egan 1998, Singapore Construct 21 1999, HK CIRC 2001 ). They are 
distinguished by the fact that they are well known amongst the construction 
community. The authors are either people who have given a personal view of the 
industry, based on many years of experience within it, or they are chairmen of 
committees who have such experience. These repmis are useful in the sense that they 
point to possible factors of importance in developing the industry, but their validity is 
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vitiated by the Jack of empirical data to supp01i the findings (Connaughton 1998). 
There is also the danger that they have been written for political correctness (Morrell 
1987: 35-40). 
Subgroup 4b 
Multi-Country studies- published 
This group consists ofthose rep01is commissioned by international agencies such as 
the UN satellites (ILO, UNCHS, UNIDO). These reports are written by expe1is, 
sometimes based on personal experience, sometimes with the addition of empirical 
data. 
The Table 2.1 below shows the key items of literature on which this review is based, 
and the numbers of references falling in each category. It is divided horizontally 
according to the focus of the study, whether it is of a single country or multi-country. 
These two categories are further subdivided according to whether the focus is on 
developed or developing countries. The column on the far right is for multi country 
and multi-type studies. This method of classification overlooks the studies focussed 
on Newly-Industrialised Countries (NICs) or those from the former Soviet Block in 
transitional stage, as both of these are seldom found. For studies in these two types of 
country, they are placed in the Developed category with brackets [NIC] or [TRANS] 
after the author's name. 
In the vertical divisions, the four categories of literature group are shown, with the 
most important, Group 1 "Expe1i Studies contributing to theory" at the top. Within 
the matrix there are divisions according to how recent the studies have been. Studies 
of five years or Jess (that is, 1996 onwards) have been placed below the dividing line 
within each 'box' ofthe matrix. 
In the Literature Group 1, the authors names in bold indicate those PhD or Masters 
studies. By observation of this Table, it can be seen that there has been only one PhD 
study in the last five years (Sweis 1999), and this is in the developing country 
category [Jordan]. Most of the studies at postgraduate level have been of developing 
countries [8 #],with 2 of developed countries [Sweden and UK], and one of an NIC 
[Hong Kong]. There is only one Multi-Country study of the countries in the 
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Table 2.1 Part 1 Research studies into construction industry development by date and country type [Key references only] 
Literature Group Single country study Single country study Multi-country study Multi-country study Multi-country 
developed developing developed developino Multi-type 
1 Napier Sweden 1970 Ganesan Sri Lanka 1976 Turin 1973 Andrews et al 1972 
Expert Studies contributing Ofori Ghana 1980 Moavenzadeh 1974 Drewer 1980 
to theory Ball UK 1988a Aniekwu + Okpala Nigeria 1988 Moavenzadeh +Rossow 1974 Kafandaris 1980 
(PhD+ Masters+ research Barnett UK 1988/89 Barton Gibraltar 1988 Edmonds 1975 
monographs+ refereed Fox ( NIC I HK 1989 Al-Omari Abu Dhabi 1992 Wells 1986 
journal papers] Cockerill UK 1993 Ding PRC 1994 Abdul Aziz Jap/USA 1994 Ofori 1989 Groak 1994 
Tipple UK 1993 Kaming et al Indonesia 1994 Mind! Europe 1995 Ofori 1993 Pries and Janszen 1995 
Haley UK 1994 Adams Nigeria 1995 Momaya Can/Japan/USA 1996 Ofori 1994 CIB 1995a 
Dissertations and theses in Lenard AUS 1996 AI-Momani Jordan 1995 
bold font Stanghellini ITA 1996 Ofori et al 1996 
Presented in chronological Bologna and Del Nord BEL 2000 Kunszt Hungary 1998 Benheim Fra/UK 1997 Ofori 2000 Drewer 1999 
sequence, earliest at top. Most Bremer and Kok GER 2000 Sweiss Jordan 1999 Ofori 2001 Drewer 2001 
recent five years grouped at Campagnac FRA 2000 Wema Brazil 1993 
bottom below the line. Syben GER 2000 
Winch UK 2000 
Suhomlinova (trans] RUS 2000 
Dulaimi et al SNG 2001 I This study: FOX 2003 ] 
2 Bowley UK 1966 Chao PRC 1968 IBRD 1973 Ganes an Asia-Pacific 1981 
Expert Studies elaborating Tavistock UK 1966 Edmonds + Miles 1984 Ganes an 1991 
on theory Hillebrand! UK 1984 World Bank 1984 
(text books] Strassman+ Wells 1988 
Miles and Neale 1991 
Ofori 1993 
Blackley and Godfrey 2000 
Ganes an 2000 
3 
Expert studies and observers ~······································································· ················································································ ····················· 200-300 papers .................... ················································································· . ................................................................... ,.. 
contributing new ideas for 
exchange Ogunlana 2000a Hindle 1997 
[conference papersj Fox 1999 
Fox et al 1999 
·-·-- ---·-·---- -
w 
..j::.. 
Table 2.1 Part 2 Research studies into construction industry development by date and country type [Key references only] 
Literature Group Single country study Single country study Multi-country study Multi-countr·y study 
developed developing developed developing 
4 Simon UK 1960 Riedel and Schultz 1978 APO 
Expert studies commissioned Emmerson UK 1962 Kirmani and Baum 1992 
for a particular industry or Ban well UK 1966 Tassios 1993 
issue in the industry. Wood UK 1970 DLC Egypt 1981 UN IDO 1993 
[International or National Anderson +Tucker 1990 OECD 1993 
Government reports and DLC Russia 1992 UNHCS 1995 
Industry Commissioned Hippoh Japan 1993 
reports] Latham UK 1994 
Bard a AUS 1995 
Egan UK 1996 DLC VietNam 1998 UNHCS 1997 
Royal Acad of Engg UK 1996 Lu and Fox PRC 2001 Guy and Kibert 1998 
Sing. Const. 21 Cttee 1999 CIB 1999 
AUS ISR AUS 1999 W65 1999 
HKHKHA HK 2000 
HKCIRC HK 2001 
- ----···-
Multi-country 
Multi-type 
1993 
European Union [Mindt 1995], and none which attempt to cover both developing and 
developed [Multi-country+ Multi-type]. This study seeks to fill this gap. 
2.4 Definition of concepts in the thesis and their interrelationship 
The definition ofthe key concepts is impo11ant to an understanding of the topic under 
study and this has long been recognised by researchers in the domain. For example, 
the CIB Task Force 29 [now W1 07] set up in 1997 made this one of their initial 
objectives. The progress towards a universally-accepted definition so far has not 
been satisfactory since there is still uncertainty over the meaning of development as 
well as the definition of the construction industry. 
2.4.1 The meaning of development 
This section is concerned about how to define development in an industry context. It 
is impm1ant to define the concept because progress in understanding how to develop 
the construction industry will only be fm1hered by having a working definition 
acceptable to the people interested in its future. 
Much has been written about development in national terms. The literature has been 
concerned with understanding development in all nations. 
The frameworks adopted for analysis include 
• Economic traditional and new (including social and human factors) 
• Social 
• Political 
• Geographical 
or a mixture of these. 
According to experts on economic development (Hunt 1989; Somjee 1991 ), none of 
these frameworks have yet provided a satisfactory model/theory to explain the 
processes of development. Hunt's analysis of existing paradigms led her to propose a 
new 'basic needs' paradigm, in which it was found necessary to redefine 
'development' (Hunt 1989: 259-260). Somjee argued that at the heart of the core 
issues which cross over the fi·ameworks, whether economic, social or political, is the 
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human factor. He states that this has been ignored in the positivist positions adopted 
by these respective research traditions. 
"All developing societies ... manifest a lack of human capacity 
to secure a responsive and accountable government under the 
rule oflmv." 
[Somjee: 140] 
"Neither our social sciences, nor indeed development 
theories, have so far shown enough sensitivity to the problem 
of human inequality in emerging societies. 11 
[Somjee: 141] 
Ingram (1993) explored the meaning of'development' through eight different new 
insights. Quite clearly, the traditional ideas all stemmed from thinking within the 
domain of economics. Her review of the new contributions drew upon social science 
and political science domains. However, her contribution did not recommend any 
particular definition of development. 
The concern for development and the inadequacy of existing conceptual terms to 
describe it is also illustrated by Kamrava (1995: 691) who questions the categorising 
of countries into First, Second and Third Worlds. 
Even more recently is the contribution ofRist (1997) who examined at considerable 
length the nature of'development', yet could conclude only that much needs to be 
done to establish a new research programme to discover the its real nature, as this 
quotation illustrates: 
11 The first priority is to gain some distance from the belief in 
'development', to bring out the numerous ways in which it 
covers up its own contradictions. " 
[Rist 1997: 247] 
These observations are made from the mainstream development theorists, yet the 
same observations are made by experts within the field/domain of construction 
industry development (CIB TG29/ WI 07), as the next sections will explain. 
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2.4.2 The nature of development in the context of the construction industry. 
As can be seen fi·om the review of mainstream researchers, the concept of 
development is far from solid. This makes it difficult to look at a particular domain 
such as the construction industry and to see how a generic definition would apply in 
this context. In view of this fluidity in definition, it is appropriate to consider how 
the term applies in relation to the construction industry, a more narrow domain than 
the generic. This is done in Appendix B. 
The above exploration of the nature of the concept of development does not represent 
a definitive statement. Its purpose is rather to elaborate on the various strands that 
make up this complex concept. Rather than attempting to establish a precise 
definition at this stage, the definition of the construction industry will be considered 
first and linked to the concept of 'development' in the section following. 
2.4.3 The issues of defining the construction industry or of the built 
environment industry 
Most of the literature on the topic of 'construction industry development', or the 
'construction industry' is accessed by using these terms as key words. Searches using 
library databases do not score so many hits if the term 'construction' is substituted 
with the term 'building'. 'Building' is thus a narrower term, and may be regarded as 
a subset of construction. Austen and Neale (1984) have indicated this relationship in 
their ILO guide. Their chart is useful in showing a relationship between development 
activities and the respective building and civil engineering sectors ofthe construction 
industry. 
2.4.4 The definitions of the Construction Industry 
Various definitions exist for the construction industry. The diagram by Austen and 
Neale (Figure 2.2) presents a construction industry that is defined by its products, or 
its outputs. A few other examples are in Sections 2.4.4a to 2.4.4d 
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Figure 2.2 : The building and civil engineering sectors of the construction 
industry. Source: Austen and Neale (1984) 
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2.4.4a Definitions according to process 
CIVIL ENGINEERIN 
Several definitions fall under this heading. The definition of the Construction 
Industry by the International Standard Industrial Classification (ISIC) of all 
Economic Activities, United Nations, 1990 is in the Appendix C. This is taken from 
ISIC Category F Division 45 and includes only the production work on site, and 
ignores all the activities of designers and other consultants. The latter are listed 
separately under Category K Division 74 [See Appendix D]. The ISIC definition is 
based on economic productive activities which they assert is to be understood as a 
process (ISIC 1990: 9). 
Ball (1988: 23) states that 
" ... it is the combination of the social and physical nature of the 
construction process which simultaneously defines the boundaries of the 
industry and highlights its relative uniqueness, " 
(Ball1988: 23) 
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Daud and Zong state that the industry is broadly defined as follows: 
"Construction industry is broadly defined as a sector of the 
economy ·which transforms various resources into 
construction economic and social infi·astructure and 
facilities. " 
(Daud and Zong 1996: Footnote 1) 
CIB Task Group [TG29] Construction in Developing Countries produced a definition 
of the construction industry according to process at the First Meeting ofTG29 in 
Arusha, Tanzania, September 1998. This was published in Appendix One of the 
Progress Report 1997-2000 as follows: 
"The construction industry comprises all those organisations 
and persons concerned with the process by which building 
and civil engineering works (following the activities listed in 
the International Standard Industrial Classification (ISIC)) 
are procured, produced, altered, repaired, maintained and 
demolished This includes companies, firms and individuals 
working as consultants, main and subcontractors, material 
and component producers, equipment suppliers and builders 
merchants. The industJy has a close relationship with clients 
and financiers." 
(CIB TG29 2001) 
The definition is well formulated, and incorporates the ISIC definition. By including 
the activities of individuals, we might also infer that it includes the informal sector. 
However, it does not appear to include the design stage, unless we interpret the 
process of procurement or production to include design. This is important as the ISIC 
clearly separates the design process from its own definition of the construction 
industry. Understandably, the client is outside of the industry together with the 
financiers. However, to highlight the selection of one specialist, the financier, begs 
the question of whom else to exclude. What about the lawyers who spend 
considerable efforts working on construction industry legal cases, or quality 
management consultants specialising in construction? 
Blockley and Godfrey (2000) place a strong emphasis on systems theory in their 
approach to the construction industry. They view the construction industry as a 
holon, one of several, arranged in a systems hierarchy (after Koestler 1967). Defining 
the industry as a process may be fi·uitful, since it recognises the several stakeholder 
viewpoints. This is more demanding because it requires the person writing the 
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definition to be more creative. It is also of higher risk, because if, for example, one 
defines the industry in terms of its purpose, one may miss some aspect of the 
purpose. Hence they ask 'How do we make sure that all aspects of the pwpose have 
been covered?' (Blackley and Godfrey 2000: 29-31) They also advocate the need to 
include the context in which the industry works (32). In taking a systems approach, 
they also define the industry as a process but stress it needs to be looked at anew. In 
considering the industry a holon, it has extremely important characteristics called 
'emergent prope1ties' (69). In using this thinking, we might ask ourselves "What are 
the 'emergent prope1ties' of the construction industry?" Their thinking introduces a 
number of concepts that are not normally found in the literature on the construction 
industry. For example, consider the following set of concepts listed below: 
"The richer meaning of Quality and Values is, in the simplest 
of terms, that 
• we make decisions based on preferences 
• preforences are based on values 
• worth is a measure of the value we give to something 
• excellence is the state of having the highest value 
• quality is degree of excellence 
• fitness for purpose is quality in construction ... " 
(Blackley and Godfi·ey 2000:1 0) 
Blackley and Godfrey regard this as a holistic view of quality in the construction 
industry. Taking this view, they acknowledge the many stakeholder viewpoints 
existing in the industry, and conclude that the purpose is related to each of these 
viewpoints. (Blackley and Godfrey 2000: 10-11) They produce a model offive 
stakeholder viewpoints, which together with a set of integrating processes constitute 
the key characteristics or dimensions of success. 
According to Blockley and Godfrey, these characteristics are the core concepts that 
would define the industry and its environment. Quality, fitness for purpose and 
excellence are all familiar terms and can be found in many research studies about the 
industry. However, worth, preferences, and values are rarely used, but values have 
been found significant in an earlier study by Fox (1999). The other concepts of worth 
and preferences indicate a need for the social aspects of the industry to be 
recognised, and naturally this should be reflected in its definition. 
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Apart from the social concepts, the use of a systems approach by Blockley and 
Godfrey has also benefits in helping to define the boundaries of the construction in 
terms of the process. The various stakeholders are identified, but not in the usual 
terms of architect, engineer, contractor that industry practitioners are familiar with. 
Rather they focus on the systemic roles of Delivery Team, Operations Team, 
Customer, Business Manager and Regulator. These more generic concepts are often 
helpful in providing clarity in describing a complex set of relationships. 
2.4.4b Summary of discussion on previous definitions 
It can be seen from these examples that the definition of the construction industry is 
presented in different ways. Ball's description of the industry as a social process is 
one that is shared by Bowley, and Blockley and Godfrey amongst others. Austen and 
Neale's definition seems to focus on products, whereas that of Daoud and Zhang 
relates to activities. The CIB TG29 definition quite explicitly focuses on process, 
incorporating the physical process, the management and the supply chain processes. 
Blockley and Godfrey see the industry as having a purpose, and warn us of the risks 
of defining it in those terms, in case we miss something out. 
2.4.4c Is construction an industry? 
In contrast with Blockley and Godfrey, Groak defined the industry as 
"agglomerations of projects", which suggests that the industry has no purpose, and 
he argues that we should not try to attribute one to it (Groak 1994). As the title of his 
paper suggests "Is construction an indust1y?", the description of a construction 
industry is too limited and possibly misconceived. The idea of the construction 
industry as an entity is, in his view, obsolete: 
"We should no longer treat construction activities as 
belonging to 'an indust1y' with definable boundaries, 
specific technical skills and using specific resources. " 
Groak preferred to view the industry as a series of projects, each with its own 
demands for resources. Viewed in this way, the construction activity is not 
constrained by traditional resources or methods, as might be the case with a view of 
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an industry, defined by traditional means. Using his framework, for example, a 
manufacturing firm might easily provide prefabricated buildings for a project, even 
though their workers, materials, methods and other resources are not classed as being 
part of 'the construction industry'. His suggestion was to view the industry in terms 
ofthe project as well as 'the demand chain': 
"The project defines ad hoc whatever supply of 
services, finance, information and products are 
possible and necessary. " 
"In this sense, the project induces its own demand 
chain, its needs and resources, its own process and 
consequential processes and its own specific 
organization. It thus creates constantly new patterns of 
connections between sources of expertise and technical 
know-how." 
(Groak 1994: 290) 
In a follow-up paper, Drewer (1999) reviewed Groak's work and agreed that 
" ... conceptually the construction 'product' should be 
considered as the end product of a number of 
industries, rather that (sic) of a single indust1y. " 
(Drewer 1999: I 74) 
However, he disagreed that a "demand chain" structure would be sufficiently all-
embracing to include all the construction and development issues. He further argued 
that the model proposed by Groak might work in a developed country, but would not 
suit a developing one. In countries where resource needs cannot be met from 
indigenous sources, this brings problems. For example, many countries in developing 
countries suffer when materials are specified that can be sourced only from overseas 
at great expense. Even Singapore, a relatively developed country, cannot meet its 
own labour needs from within its own national boundaries, and this is seen as a 
problem. Of course, in the globalised economy, resources may be procured 
worldwide; the lack of indigenous resources should not necessarily be a problem 
today. 
It is clearly important, therefore, to define the construction industry, as this provides 
a basis for measurement of performance, and hence improvement. If the industry is 
to be defined only in terms of a random collection of projects, then this ignores 
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several important functions such as education, training, and knowledge production, 
to name a few, which are provided by institutions in support of firms, individuals and 
projects. This function is recognised by researchers outside of the construction 
domain as can be seen fi·om this extract from an analysis of national training 
infrastructure: 
"The national training infrastructure provides more 
than just a backdrop within which employers/ training 
practices are located. Comparative research ... 
illustrates how national training infi-astructures can 
influence both the level and amount of training 
undertaken by companies. 11 
(Ashton and Felstead in Storey 1995 :236) 
Without these areas of support from the project environment, the projects themselves 
would perform badly. The difficulties of assuming a project focus were highlighted 
forty years ago in the Tavistock Report (Crichton 1966), when it was recognised that 
the project team learns a lot together in working on a project, However at the end of 
the project, all the benefits of knowledge and team working are dissipated when each 
team member goes his own way (Crichton 1966). Other studies confirm this view 
(Cherns and Bryant 1984, Shirazi et al1996). From the government point of view, a 
project focus would not be favoured, simply because of its temporary nature. 
Collection of taxes, collection of statistical data and much regulatory control are 
done almost entirely through firms because they are more permanent entities, and as 
such they are more accountable. 
A focus on the firm might be an alternative way of defining the industry and thus 
meeting the criticisms of Groak. But an industry comprising an agglomeration of 
firms still ignores the suppot1 from the environment mentioned earlier, and would 
still not take account of its imp011ance. Thus an alternative way of defining the 
industry is to broaden the scope and include some important functions which have 
hithet1o not been considered pa11 of it. Two examples ofthis change in scope are 
considered here. The first is taken from a recent report about the Australian 
construction industry draws attention to the importance of relationships between 
firms and the factors outside the firm which shape firm and industry performance 
(Australia ISR 1999: 2). The writers of the report used cluster analysis to analyse the 
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relationships between firms in the industry, the framework of regulations and the 
industry's technical support infrastructure. 
"It looks at the entire cluster that makes up the 
building and construction indust1y, defining it beyond 
the traditional vie·w that confines the industry to 
contractors and subcontractors. The cluster analysis 
asserts the scope of the industry is much broader and 
gives clearer insight into the indust1y 's workings, 
performance and potential. " 
(Australia -ISR 1999: 2) 
The concepts of cluster analysis, supply chains and complexes of firms, are gaining 
acceptance in describing the construction industry. (De Valence 2001; London and 
Kenley 2001) 
The Australian ISR definition is not stated in a concise form. However, it is captured 
in the following quotation. 
" ... clusters represent all the industries and entities that 
impact on firm competitiveness. It means that in 
addition to the head contractor, vital contributors such 
as the suppliers of specialised components, materials 
and services take their place. This broadens the 
context to give a much better insight to the 
pe1jormance of the indust1y. 
The building and construction cluster also includes 
government and other institutions- the tertimy 
institutions, the agency that sets standard, the 
providers of vocational training, the regulators and the 
industry associations. These all help shape the 
industry by providing specialised research, 
information, technical support and training. " 
"The clusterji-ameworkfor the indust1y, .... includes 
the regulat01y, institutional and governance 
structures .... " 
(Australia- ISR 1991 - 9 to 1 0) 
The six analytical dimensions included within the industry are 
• the regulatory environment 
• supply networks 
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• project-based firms 
• property sector 
• technology supp011 infrastructure, 
• information and knowledge flow. 
(Australia- ISR 1 991 - 9 to 1 0) 
The second example is from a study of the Hong Kong construction industry 
unde11aken by Fox (1989). This used Soft Systems Methodology as developed by 
Checkland to look at the industry (Checkland 1981 ). Approximately 26 definitions 
were presented. A wider definition of the industry was proposed compared with the 
traditional one. Four key issues were explored, including the purpose of the 
construction industry, the linkages between the organisations of the industry, the 
relationship between the construction industry and the prope11y industry, and the role 
of the professional institutions. 
2.4.4d Widening the scope of the industry 
The term 'construction' has ambiguity even within the industry. When used as a 
noun together with the word 'industry', it is often used by practitioners to describe 
the construction process, meaning the production process. Therefore, the use of the 
term 'construction industry' is often used to describe those parts of the wider 
industry which are producing buildings and civil engineering facilities, that is, the 
production work on construction sites. Naturally, this means the staff /people 
working on the production process, and in turn, it means the employers ofthese 
people, the contractors, both main contractors and sub-contractors. This use of the 
term excludes those working in the design process such as architects, consulting 
engineers and surveyors. By the same logic, it also separates into two classes those 
people working on the maintenance or prope11y management of buildings and civil 
engineering facilities: those in the 'production process' of maintenance [that is, 
maintenance workers physically doing maintenance work and their management], on 
the one hand, from those on the other hand who may be in an advisory I consulting 
role about maintenance [advising property owning clients about what maintenance 
work might be needed to be done by maintenance contractors, for example]. 
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In the setting up of the International Standard Industrial Classification (I SIC) of all 
Economic Activities, the decision was made to separate the production stage of the 
wider industry from the design and advisory stages. Thus, each nation submits its 
data on economic activity to the United Nations using this standard, and hence using 
the narrower meaning of the term construction industry (ISIC 1990). This separation 
of design from construction often leads to misunderstandings and it is unfmtunate if 
pa1ticipants within the wider industry have different meanings associated with the 
term construction. 
On several occasions, the term 'the wider construction industry' has been used within 
the few above paragraphs. This is to refer to all the participants, both involved in 
feasibility, design, production, as well as maintenance, demolition and re-cycling of 
the resources. A wider definition embraces all those who engage in the projects 
which constitute the output from the industry, as well as those who are engaged in 
research, education and training, monitoring, and policy-making. In an earlier 
analysis of this issue, a definition was formulated (Fox 1989) to reflect this wider 
meaning: 
"The construction indust1y is defined as those 
individuals, organisations or departments whose 
principal activities involve one or more of demolition, 
design, production, alteration, renovation and 
maintenance of building works, and/or of building 
services works and/or of civil engineering works. It 
includes those who are involved in the development, 
maintenance and distribution of knowledge of the 
principal activities. " 
(Fox: 1989) 
This definition, although encompassing a much wider range of activities and roles, 
still does not incorporate explicitly the building materials or construction plant 
sectors. These are considered essential in terms of their value of construction output. 
Building materials normally constitute nearly 50% of construction costs according to 
UNIDO (1993). Many of the materials producers manufacture only for the 
construction industry. They are the largest contributors to construction research. 
When knowledge and information play an increasingly important part of the 
industry's activities, the need to integrate all the major stakeholders through 
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information systems, and the need for common protocols and standards grows 
accordingly. Materials producers should therefore be included in the wider 
definition. 
Likewise an argument can be put forward for the inclusion of the construction plant 
sector. Construction plant manufacturers do not constitute such a large input to 
completed projects as do materials manufacturers. Nevertheless, they do manufacture 
machinery and equipment substantially for the construction industry. With the trend 
towards increased mechanisation and use of robots, it makes sense to include them in 
the wider industry, especially since many projects could not be built without such 
machines. 
In order to remove the ambiguity arising from the use of the term 'construction' 
when referring to this wider industry, it is suggested that perhaps the use of the term 
'the built environment industry' would better reflect the scope of its activities. In 
order to more accurately define "the built environment industry", it can be 
represented in a modified version of Austen and Neale's chart as shown in Figure 
2.2. This modified version replaces the list of various "Development Activities" 
which are shown on the left-hand-side of Austen and Neale's diagram with a set of 
the stages that a building/facility goes through in its whole life-cycle. This is 
proposed in order to ensure that the emphasis is placed on the whole life-cycle. Much 
ofthe literature and thus ofthe thinking of personnel in the industry in the past seems 
to place an undue emphasis on the design and production stages only. A report 
prepared for the World Bank by DLC consultants, also expressed the same wider 
scope of the built environment industry as this quotation illustrates: 
"The construction industry is defined as the whole 
system of activities responsible for producing and 
maintaining the built environment. It includes, 
therefore, the activities of financing, designing and 
managing construction activities, as well as 
contracting and the supply of resources which go into 
the projects or are used to produce them, namely, 
materials, manpower, equipment, and finance. " 
(DLC 1981) 
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However, some financiers, lawyers, consultants do spend their whole working time 
on construction industry work, even though the rest of the firm is engaged elsewhere. 
These people are still pmt of the construction industry. The boundary of the industry 
goes through the middle of some law firms, not around the outside. 
Even this wider industry may not represent the full range of activities which 
construction people and construction firms actually undertake in the real world. The 
work of process engineering projects, for example, is quite normal for large 
construction firms to unde1take and the inclusion of it into the definition might not 
easily fit under a label of"The Built Environment". Neve1theless, it is included here 
within a suitable wider term. Such a term might be "The built environment industry 
and process engineering industry". When the European Construction Institute [ECI], 
was set up, the intention was to include the process engineering activities and 
personnel within the umbrella of the ECf. Further supp01t for this notion comes 
from Hall (1999) who discussed the problem of definition of the international 
construction industry, and drew attention to the significant omission of the 
construction of process plants for chemical works or oil refineries from the definition 
of construction work by the United Nations Department of International Economic 
and Social Affairs. There are several UN definitions, but Hall regards this UN 
definition as "broad but somewhat elementary" (Hall 1999: 17). 
The penultimate point to be made in respect of the issue of definition is that the 
definitions so far have implied or explicitly considered only the formal sector. 
However, there are compelling arguments advanced to include the informal sector or 
Do-It-Yourself activities (Briscoe and Wilson 1993:31-32, Ofori, 2000, Wells 1998, 
2001 ). 
The final point of issue in this discussion is that whatever the merits of precise 
definition, people working within the "Built environment and process engineering 
industry" are unlikely to change the way they think about it and describe it. 
However, this is a rather long term, and it may also cause doubts about whether or 
not it includes power generation and distribution, or water supply systems. The 
2 This was mentioned by Jvor Williams ofthe ECJ in discussion with the author in October 2001 
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people involved will probably still think of themselves as being construction people, 
and the industry they work in is the construction industry. It is intended that, in using 
the tenn "construction industry" throughout the rest of this thesis, Figure 2.3 is 
accepted as the conect depiction of this wider definition. Its written version is shown 
below [Section 2.4.4e]. 
To summarise the various points raised in this section, in considering the definition 
of the construction industry: 
• The definition of the industry is important; 
• The traditional definitions are too restrictive and unhelpful; 
• The industry can be defined as a meaningful entity, and beyond merely a 
collection of projects or a collection of firms; 
• The industry does have a purpose, and a process; and 
• The scope of the definition should extend to the supply chain network; the 
whole life-cycle of projects and firms they involve; the institutions providing 
regulation, standards, research, education, training, and storage and 
dissemination of knowledge. 
• Values are important. In view of the industry having a purpose, and knowing 
that education and training are parily about inculcating appropriate values and 
ethics within the students, it is also necessary to recognise this within the 
definition 
2.4.4e The Construction Industry Defined 
The construction industry is defined as those individuals, or groups whose principal 
activities involve one or more of demolition, design, production, alteration, 
renovation, maintenance and re-cycling of building works, and/or of building 
services works, and/or of civil engineering works and/or or process engineering 
works. It includes the whole system of activities, formal and informal, responsible 
for the built environment. It includes, therefore, the contracting and the supply of 
resources which go into the project or are used to produce them, namely, materials, 
manpower, equipment, knowledge and finance. It includes those who are involved in 
the development, maintenance, refreshment and distribution of knowledge of the 
principal activities. It includes those individuals, institutions and agencies which 
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promote the industry's values, attitudes and behaviours which help the industry to 
fulfil the tasks required of it and thus satisfy its internal and external stakeholders. 
Figure 2.3 Definition of the "Construction Industry" incorporating the "Built 
Environment and Process Engineering Industry" 
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2.4.5 Definition of Construction Industry Development 
The only existing definition of construction industry development is the one recently 
produced by the International Council for Building Research and Innovation. One of 
the first decisions of the task group on construction in developing countries, the CIB 
TG29 meeting in Arusha, Tanzania, they defined construction industry development 
as: 
" ... a deliberate and managed process to improve the 
capacity and effectiveness of the construction industry 
to meet the national economic demand for building and 
civil engineering products, and to support sustained 
national economic and social development objectives." 
Ofori (2000) 
Ofori (1993) suggests that it embraces the development of: 
• Materials, 
• Project documentation and procedures 
• Human resources 
• Technology 
• Contractors, 
• Institutions, both public and private, and 
• Operating environment. 
Ofori later (1994b) added the informal sector development. 
From the perspective of the research, and in the light of the earlier discussion on 
defining the construction industry, the definition is well formulated. However, there 
are several omissions from Ofori's list. It appears it has not focused on the 
development of: 
• Plant 
• Consultants 
• Information databases 
• Networks between institutions and between individuals 
• Performance measures 
• Values attitudes and behavioural aspects (culture) 
• Research and development 
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Given that the scope of the construction industry is a wider definition as elaborated 
in the Section 2.4.4e, then the definition of construction industry development as 
stated by CIB TG29/ W 107 is the one used throughout this thesis. 
2.5. Factors From The Previous Research Studies 
2.5.1. Introduction 
The implicit framework adopted in this section is one of a systems approach, with its 
characteristics of system boundary, inputs, outputs, transformation process, and 
influencing environment. In using this generic framework, it allows the flexibility to 
describe factors in real world terms and recognise their unique character. It also has 
the benefit of structuring the discussion in a way which enables understanding and 
coherence. 
Several authors have attempted depictions of relationships between factors by 
providing diagrams and other forms of conceptual model. A few of these such 
models have been selected and are reproduced in this section. The selection has been 
made based on those models which are either the most recent or the most important 
in terms of relevance to this research's objectives. 
The following sections examine the various sets of relevant variables and models. It 
does so by dealing with two broad groups of countries, developing and developed, in 
chronological sequence. The division between developing and developed is loosely 
applied to deal with the wide range of studies in some sort of coherent way. Rather 
than adopting a strict grouping according to IBRD I World Bank definitions, this 
flexibility more easily accommodates territories difficult to classify, such as Gibraltar 
or Abu Dhabi, both ofwhich are included in the 'developing' category. 
The selection of materials in the review has been restricted to studies done at PhD or 
Masters level, and this is for three reasons: 
• First, since the focus of the study (the principal objective) is on theory-
building, theses and disseJiations generally contribute the most to theory; 
• Second, the method adopted in pursuing this objective has tried to take a 
fresh look at the picture and hence has avoided being influenced in the early 
stages by existing theory. Instead, a conscious decision has been taken to 
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avoid existing theory and instead to ground the study in the data from 
empirical sources, through interviews and questionnaire survey- a grounded 
theory approach. Although this chapter is placed early in the thesis, the 
literature review was conducted after the empirical work was completed, as 
shown in Figure 1.1 ; 
• Thirdly, the author is mindful ofthe criticism ofthe body of knowledge as 
represented by the journals in the domain of construction management. The 
main criticism is that the refereed journal papers, generally, have not 
contributed much towards theory building (Betts and Lansley 1993, 1994; 
Lansley and Hillebrandt 1996). This point is reinforced by one of the leaders 
in the field, in particular within the topic area of construction industry 
development (Ofori 1993, 1994). 
At the beginning of each section, a table is provided showing the studies included, 
the number of variables/factors and whether these have been used to construct a 
model. 
2.5.2. Factors identified from studies of developing countries 
Table 2.2 Studies of construction industries in developing countries 
AUTHOR YEAR FACTORS MODEL 
Ofori 1980 8 Yes 
Wells 1986 3 No 
Barton 1988 N/A No 
Ganesan 1991 16 No 
Al-Omari 1992 13 reduced to 9 Yes 
Ding 1994 N/A No 
Sweis 1999 7 No 
2.5.2.a. Ofori's 1980 study of Ghana 
Ofori took a comprehensive view ofthe Ghanaian construction industry and drew 
upon theory from development economics. This was enlarged and included social 
development concepts such as perceptions, values and attitudes [p36-37]. His 
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thinking was also influenced by systems theory and this is clear from the model of 
development "Schematic diagram of the synthesis of current strategies for 
developing construction." See Figure 2.4. This is Ofori's interpretation of the 
existing variables (from the literature) which influenced the improvement ofthe 
construction industries in developing countries. Ofori recognised that the literature of 
the general domain of development is huge (Ofori 1980: 23). He presented this cha11 
as a way of synthesising the most important or key points from previous researchers. 
He also did not see some ofthe individual variables in the same importance as the 
original authors (Ofori 1980: 136). 
The results of his investigations using Ghana as a case study, led to conclusions that 
there is no panacea for development and that many existing ideas need to be rejected 
or revised [509]. The construction industry has special characteristics which can 
cause problems in developing and developed countries alike. [134]. In particular, 7 
points were addressed in terms of lessons learned: 
• Construction problems often stem from the history, culture and politics of society 
in which it exists; 
• Sta11 working from the existing situation, in both achievements and failures; 
• There is no standard formula. Each country needs a tailor-made solution; 
• Solutions need to be comprehensive, and including the informal sector; 
• Construction should not be made to be an engine for other sectors of the 
economy. Rather, it should use its resources efficiently, anticipate the future and 
respond quickly to demand; 
• Improvements in one area may give rise to problems in other areas; 
• Steps forward should be incremental based on what can be achieved given the 
existing constraints. 
The lessons learned were used to formulate a programme for Ghana. 
The model [Fig 2.4] proposed by Ofori in the early part of his thesis was not 
modified explicitly in the light ofhis findings. In his conclusions, however, he did 
amplify each of the key variables numbered 1 to 8 in this model, and explained the 
limitations of each one based on his empirical evidence from Ghana. The model, 
therefore, continued to apply, but the nature of the variables was considerably 
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enhanced and clarified through his work [516-522]. These are summarised as 
follows: 
1. Construction and the economy. Construction output can be increased, but will 
have effects on the level of inputs, which if imported, may demand foreign 
exchange beyond the capacity ofthe government. National economic growth 
does not necessarily lead to or create conditions for increased output in 
construction. Economic measures of levels of output may not be related to the 
industry's real capacity. Perceptions of measures seem to be impmiant in Ofori's 
view. He invoked Turin and clearly agreed with Turin's 'invocations' to policy 
makers and other stakeholders with power/influence. The image ofthe industry 
and the need for a champion to bring about "concerted national action" (Ofori: 
120) was clearly apparent. 
2. Government and Construction. The construction industry is so wide that it is not 
possible for it to be placed under one government ministry. Other organisations 
are needed with close linkages between. Staffing of a ministry needs to ensure 
cooperation internally between administrative and professional staff. External 
cooperation is needed between staff and political leaders/ministers. Cooperative 
attitudes are important 
3. Planning. In additions to plans there must be: the will (right attitudes) amongst 
politicians and officials to implement by them; effective implementation and 
control mechanisms; and disciplined, qualified and experienced people to 
implement them. 
4. Procedures. Legal, administrative, and technical regulations, codes and 
procedures, are not always appropriate, only affect the formal sector, and are not 
always followed. They are rooted in historical precedent, culture and tradition, 
and are not easy to change. Neither are new procedures easy to implement 
because of lack of data, or because cooperation of institutions and key 
stakeholders is essential. Culture and cooperative attitudes are impmiant. 
5. Materials. Materials used reflect historical and cultural norms as well as 
economic factors. Attitudes of clients, designers, users, administrator 
stakeholders are important. Six proposals were suggested for an industrial 
materials policy. These covered considerations of indigenous sources, compared 
to impmied sources, leadership, recognition of localisation of supply, and 
geographical distribution. 
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Figure 2.4 Adaptation of Ofori's model of current strategies for developing construction [from his literature review] 
[Source: Ofori 1981: 13 8, shading added here] 
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6. Manpower. Policies should be broad and recognise appropriateness of training 
content, balance between different levels of skills, manpower development being 
linked to incomes, discrimination of education and training needs, wisdom in 
deployment, and coordination between relevant pa1ties~ 
7. Technology. Ofori recognised that choice of technology was seldom based on 
academic (objective) criteria such as economic costs or cost-benefit grounds. 
Rather it was heavily influenced by attitudes of major stakeholders such as 
clients, designers, the government, and external financing agencies. These 
combined with the inertia of tradition (existing legal and technical procedures) 
would appear to far outweigh consideration of costs, quality of workmanship and 
time by government, clients and contractors. Ofori recommended a long-term 
coherent indust1y-wide approach, which recognised the need for international 
standards of construction whilst at the same time choosing indigenous 
technologies for realistic development. 
8. Contractors. There is no standard solution to improvement. Each nation must 
analyse its own position. It is essential to encourage competence in contracting. 
Existing practices are rooted in socio-cultural, historical tradition with political 
and economic influences. Although they operate in an unfavourable environment, 
contractors can help themselves, through contractor associations, and, through 
these, relationships with other stakeholders (government and institutions) are 
important. The concepts of image and attitudes, although not mentioned 
explicitly by Ofori, can be seen through his writing and are important in 
themselves. 
The repeating theme that comes through each of these key variables is the 
imp01tance of attitudes, perceptions and associated concepts of industry image and 
stakeholder values. Values are not highlighted as such in his conclusions. Since, by 
their nature, they are directly related to attitudes and perceptions of the stakeholders, 
they must also be involved, although coveJtly/implicitly. However, Ofori has 
mentioned values specifically in his introductory chapter more than once, and 
through their intimate connection it only be concluded that stakeholder values have 
significant influence over the development of the industry. 
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2.5.2.b. Wells' 1986 study of Kenya, Tanzania and Cuba 
Wells', study was based on fieldwork in Kenya, Tanzania and some investigations in 
Cuba. Pmi One consisted of aspects of the construction industry in developing 
countries followed by Part Two consisting of case studies. 
The methodology was based on Wells' experience working in Kenya for 2 years for 
the UK Ministry of Overseas Development project as an economist to investigate the 
capacity constraints of the construction industry. As well as her considerable 
experience in the field, she also conducted a series of interviews with the main 
stakeholders to confirm findings from her own experience and data from 
documentary sources. 
In her view, the construction industry was important in the national economy, but 
" ... too frequently ignored by economists, planners, 
administrators, politicians and others concerned with 
development issues. The development literature is full 
of books on agriculture, mining, manufacturing, 
transport, trade and services and yet there are jew 
books on the subject of construction. There are even 
fewer that focus upon construction in developing 
countries, or venture into the uncharted territ01y of the 
complex relationships between construction activity 
and economic growth. "[ii] 
She regarded construction as different from other industries [iii]. And in addition she 
concluded that the construction process was unnecessarily and excessively 
complicated by 
" ... outdated, inappropriate and irrational rules, 
regulations and procedures, embedded in the capitalist 
mode of production and inherited from former colonial 
powers." [iii} 
The initial problem under investigation was centered on Kenyan experience after 
independence from colonial rule. Construction output did not increase as expected, 
but prices went up. One of her first tasks was to establish why. In defining the 
construction industry, she considered the different markets- viewing this as more 
useful than one industry. Experience from Kenya was explained and showed that 
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capacity constraints arose from labour shOJiages (especially at craftsmen and 
foreman level), but also from materials sh01iages. 
Wells identified a set of performance indicators for the industry: 
• the extent to which the construction projects in a country's development plan are 
actually implemented on time; 
• the percentages of imports in the total construction output; 
• the degree of development of local skills, and of local participation in 
contracting; 
• the extent of development of local materials industries; 
• the overall efficiency/productivity of the construction sector and the extent to 
which construction plans are implemented within cost limits set. 
Her evaluation of the vast majority of developing countries was that they performed 
very badly on these indicators. 
Wells devoted part of her thesis to the "barriers to development". Broadly these were: 
• the structure of the industry, based on the UK system introduced in the former 
colonial period, with its divided responsibilities and consequent proliferation of 
disputes between stakeholders; 
• the separation in the construction process of design from production with its 
protective fee scales for designers (unethical behaviour); 
• the system of competitive tendering with its attendant cheating and corrupt 
practices. 
Behind all of these barriers were the attitudes of the stakeholders, mostly, the 
traditions of the former colonial government and institutions and its underlying 
values. 
Wells was concerned with the role of the government both indirectly as a regulator 
and directly as a major client, designer or producer. In the absence of a strong private 
sector, the state must intervene. 
The conclusions by Wells identify factors preventing progress [225] including: 
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• vested interests of stakeholder groups and individuals protected by 
government; 
• external pressures from international firms and agencies; 
• ignorance of institutional variables, and viable alternatives. 
2.5.2.c. Barton's 1988 study of Gibraltar 
The details of Daniel Barton's objectives and approach are given in Appendix E. In 
relation to developing the construction industry of Gibraltar, Barton looked at the 
demand and supply aspects. These were very special in the sense that Gibraltar relied 
heavily on its relationship with the immediately neighbouring country of Spain for 
much of its materials and other resources. The relationship between demand and 
supply of these resources was affected by 'accessibility factors', which were both 
qualitative and quantitative in nature. These are shown in Table 2.3. These can be 
taken as factors that help the industry to work efficiently, and can therefore be 
relevant to developing the industry. Other points of relevance to this study include 
his definition of the industry's boundaries. 
Table 2.3 Barton's Table of Accessibility Factors for increasing Accessibility 
Accessibility Factor Change in Factor for Increased Accessibility 
Client Characteristics Increasing knowledge of the industry. 
Increasing contact with the industry 
Location OfDemand Centre Reduction in physical and psychic distance between 
supply centre and demand centre 
Physical Infrastructure Within Improving transpm1ation facilities. 
And Between Demand And Improving loading/unloading facilities 
Supply Centres 
Institutional Infrastructure Improving banking, legal, accounting and 
communication facilities within and between 
demand and supply centres. 
Entrepreneurial Capacity Of Increasing training programmes, exchange 
Supply Centres programmes. Research and development 
Basic Resource Capacity Of Increasing training programmes for productivity 
Supply Centres gains. Investing in capital equipment with flexible 
production techniques, with capacity extensions. 
Cultural Deviations Reducing cultural differences via socialising, 
familiarisation programmes. Language resource 
centres. 
Political Climate Improving relations through economic association, 
regional cooperation. 
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Evaluation of Barton's contribution 
Barton's argument is difficult to follow for someone without an understanding of 
advanced mathematics, since much of the content uses mathematical notations and 
expressions to show the relationships between the concepts outlined above. 
The difficulties are made greater by the lack of clarity in definition of the model of 
the construction industry shown in Appendix E. For example, the Construction 
Supply Organisation CSO is not shown in the model, although it is referred to in his 
text [e.g. page 74]. 
Some of the definitions also appear to be contradictory, for example, the definition of 
clients with potential needs within the Construction Market CMT: 
"Clients with "potential needs", as described in (b) 
above, however, include those with construction assets 
who can and cannot afford to pay for construction. " 
Another difficulty lies in the definition of the construction industry boundary. From 
the model given above, it would appear that the boundary is represented by the 
dotted line around the outside of the set of concepts, such that the concept PEST is 
the only one outside of the boundary. However, Barton makes it quite explicit that 
both PEST, CSE and CDE are concepts belonging to the construction industry's 
environment. It is difficult to reconcile this apparent contradiction. This last point 
illustrates again a similar finding in Fox's 1989 review of the literature, when the 
determination of the construction industry's boundary was a difficult issue for many 
researchers. 
Overall, Bation's work does add to the body of knowledge in terms ofthe relevant 
factors. However, his modelling using catastrophe theory has not helped in 
contributing to the objectives ofthis study. 
2.5.2.d. Ganesan 's 1991 study of Sri Lanka 
Ganesan has a worldwide reputation in the field of construction industry 
development, having done several major studies of construction industries, as well as 
numerous academic papers in the same and related fields (Ganesan 1976, 1982a, 
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1982b, 1991 a, 1991 b, 2000; Ganesan et al 1996). The first of Ganesan 's 
contributions was his PhD study ofthe employment generation through investments 
in the Sri-Lankan housing and construction industry (Ganesan 1976). This has not 
been reviewed here, in view of its focus being only partially relevant. However, 
through his studies of various construction industries and his knowledge of Sri-
Lanka, being his country of birth, he published through the aegis of the Institute of 
Construction Training and Development (ICTAD) and World Bank a study 
specifically about developing the industry there (Ganesan 1991 b). The main object 
of the project as described in the "Main Findings and Summary of 
Recommendations" (Ganesan 1991 b: 1-11) was to identify measures for the 
development ofthe national construction contracting industry in Sri Lanka. Taking 
this narrower view of the construction industry, it follows that the means proposed 
for development do not encompass all those needed in the wider definition of the 
industry. However, they are helpful as far as they go. 
The main recommendations cover the following aspects: 
1. Insufficient workload and uncertainty for the industry as a whole. Government 
intervention is recommended to protect local I indigenous contractors. 
2. Prepare and improve the information base for construction industry planning 
3. Initially protect and subsequently develop greater competitiveness in contracting, 
both for parastatal contractors, and force account works, as well as sub-
contractors and within Joint Venture arrangements. 
4. Encourage the contractor association to take a pro-active attitude and develop its 
contractors, financed through a levy. 
5. Set up a system of performance review and evaluation of contractors in a 
registration system. 
6. Awarding competitively bid tenders on a multi-criteria basis, not cost alone. 
7. Bonds, guarantees and retention moneys be reduced and applied flexibly. 
8. Set up a system of contract price fluctuations 
9. A voidance of delays in monthly payments to contractors. 
10. Use dispute resolution procedures. 
11. Standardise contract conditions 
12. Set up procedures for quality control and adequate supervision by consultants 
13. Establish specialist financing arrangements for construction work. 
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14. Establish reliable and competent plant hire organisations. 
15. Establish training programmes for new technology, including dissemination of 
information. 
16. Establish a neutral institution for stakeholders in a contract to ensure adequate 
material resources, government supp01i and cooperation, and private sector 
supp01i for reforms. 
Ganesan's 16 recommendations are not fi·amed exactly in terms of factors affecting 
the development of the construction industry. As they are written as a set of 
recommendations, it would be expected that each one would be cast for a particular 
stakeholder. In most cases the stakeholders involved are clear. However, there are 
some recommendations where it is not clear who should take the lead, especially 
where the recommendation applies to both the public and private sector work. There 
appears to be less emphasis on attitudes and values of the stakeholders compared to 
some of the other studies. The recommended actions are more practical, concrete, 
and immediate, which probably follows from the nature of the study itself. Thus 
there is little or no reference to theory, and hence the underlying variables or key 
factors are not immediately obvious. 
2.5.2.e. Al-Omari's 1992 study of Abu Dhabi 
The study used the case of Abu Dhabi. It is dealt with at some length in this review 
because of its genuine attempt to examine the theoretical background of the subject 
matter. Abu Dhabi is an interesting case of a developing country in that it is different 
from most. Instead of being capital-deficit and labour-surplus, it is capital-surplus 
and labour-deficit. 
Since it tried to identify the main factors influencing the construction industry and its 
contribution to development, it is of pa~iicular relevance to this study. The study 
began by questioning the relevance of existing research on construction in 
developing countries. In particular, Al-Omari suggested that there were significant 
gaps in existing research models which made it difficult in application to Abu Dhabi. 
After an initial field survey covering 13 areas taken from his literature review, the 
study proceeded to examine Abu Dhabi's construction industry in 9 of them. In each 
area, the main factors influencing the construction industry in Abu Dhabi, and 
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creating problems or underpinning solutions, were identified and examined. The 
intermediate findings and his evaluation of the existing theory of construction 
industry development is described in Appendix F. After his own empirical study, he 
was able to draw a new theoretical model which is explained below. 
Al-Omari presented a new model for development. This did not prescribe specific 
solutions (such as industrialisation and employment levels), but prescribed a way of 
thinking, which would lead to the development of these solutions. The proposed 
model is primarily interested in highlighting the main factors and conditions which 
have a direct impact on construction, development and their interaction in Abu 
Dhabi. 
Al-Omari's new theoretical model of construction industry development 
Al-Omari's Figure 2.5 "The proposed new development model" is presented and its 
various components [six components] and interactions between are described below. 
Definition of the main components and interactions is as follows: 
COMPONENTS 
1 The external environment - the outside world, physically, politically, culturally, 
etc. 
2 The indigenous environment - the country's socio-cultural, political, economic 
and geo-physical characteristics. Of these, the most important affecting development 
and construction are; 
The political leadership and government characteristics (e.g. the contract) 
• Political rivalry (e.g. cement manufacturing) 
• Social in-cohesion (lack of cohesion) between expatriates and indigenous 
population (e.g. professional institutes) 
• The indigenous labour workforce is very small. In their eyes, manual work is 
socially unacceptable (e.g. employment). 
• Socio-cultural values such as privacy and hospitality, and geo-physical 
characteristics such as climate (e.g. housing). 
64 
• Bargaining is an acceptable business ethic while Wasta (mediation) is preferred 
over arbitration in resolving disputes. 
• Economic characteristics (e.g. oil resources). 
Most of the above characteristics are not constant or static. 
3 Development planning (the political-administrative role) I development 
policies -the objectives, policies and strategies which the government formulates, or 
fails to formulate. These policies should; 
• Evaluate economic opportunities and potential 
• Establish basic needs and priorities 
• Develop governmental and administrative mechanisms 
4 Planning Prerequisites and Measurement Tools - a process to ensure that 
development policies are meeting the objectives. The tools would ensure 
compatibility, workability and sustainability of policies with objectives. 
5 Implementation Strategies -the crucial methods or approaches to implementation 
of the policies. These can be aided through good role models and sufficiently long 
time perspective. 
6 Construction's working environment- the consists ofthe following elements 
• structure [e.g. indigenous, expatriate, international] 
• organisation [professional institutes] 
• administrative controls [contracts, tenders] 
• construction output [size of investment, share ofGDP, public expenditure] 
• guidelines [codes and standards, information] 
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Figure 2.5 Al-Omari's model of the Key factors in developing the construction 
industry of Abu Dhabi (Source Al-Omari 1992 :223) 
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INTERACTIONS 
There is a circular flow between the components, stm1ing in the Indigenous 
Environment, and it. .. 
" ... should result in the formulation and implementation 
of development policies which will ultimately aim to 
cause improvements in the indigenous environment. In 
its broadest form, the development model requires the 
political leadership to set a development agenda based 
on its understanding of the indigenous environment 
and its interaction with the external environment. It 
then requires the government to interpret the political 
agenda into development policies, and subsequently 
implement them. These policies would invariably affect 
or require the involvement of the construction indust1y 
in one form or another, and thus prescribe many 
aspects of its working environment. 
The most important outcome of construction's 
interaction with the development policies lies in its 
output (construction products). The output's feedback 
to the rest of the model will come in three ways, they 
are: 
a. It needs to be measured against its conformity with 
development policies, as in housing. 
b. It would influence to the achievement of other 
development objectives, such as employment. 
c. It would assist changes to occur within the 
indigenous environment, mainly physically. " 
[Al-Omari:235-236] 
Several illustrations of interactions are described on Al-Omari's later sections, but 
not quoted here. 
Pat1 of his findings relates the research to the discipline of economics. Whereas the 
traditional development economics cannot match with the complexity of the real 
world, Al-Omari asserted that contemporary development economics had a lot of 
significant agreements with the findings of his study. 
Amongst the significant variables and indicators that are included in the 
contemporary development economics, are the following: 
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• Socio-cultural and political-administrative influences; 
• Ethics, liberty and cultural relativity; 
• A mismatch between political rhetoric and actual achievable rates of 
development; 
• Human dignity, quality of life, liberation from oppression. 
He quoted Fergany (1984) who defined development as follows: 
"By development is meant the process of structural 
socio-economic and political change. This process 
would involve the growth and diversification of the 
indigenous production base leading to a sustained 
increase in the welfare of all people. The definition of 
welfare means to satisfy the needs of the people and 
would entail a enriching the cultural specificity of the 
society. Development involves liberating the individual 
by eradicating obstacles to the labour of the process of 
change. Development, then, is a cultural renaissance 
that transforms the socio-economic structure of the 
society towards higher levels of being. " [250] 
Al-Omari drew attention to the numerous concepts where his study findings 
converge with those of contemporary development economics. These fall under three 
main headings: 
• Socio cultural and political factors as being of equal importance as economic 
factors. 
• An emphasis on cultural specificity which rejects Westernisation and 
accommodates indigenous traditions. 
• The rejection of industrialisation as a development prerequisite and its 
replacement with an emphasis on the indigenous production base and indigenous 
environment. [p25 1] 
Al-Omari also made three important observations about his study in relation to 
contemporary development economics: 
First, 
" ... existing research on construction in developing 
countries remains highly isolated fi·om these concepts." 
[p253] 
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Second, his findings 
Third, 
" ... go beyond contemporary development economics 
by giving more attention to issues such as those 
relating to the pace of development, role models, and 
the sustainability of development policies and 
strategies". 
[p253) 
"Contempormy development economics has not 
exhausted itself on these concepts. Further research 
from all fields of knowledge, including the present 
study, are required to test contemporary thought and to 
answer even more questions on development, such as 
the following: What economic, cultural and political 
goals should developing countries pursue? Should we 
continue using the concept of development instead of, 
for example, ''progress", "transformation" or 
"evolution"? Should the concept of development be 
descriptive, prescriptive or both? Should the concept 
be ethically positive, negative or neutral?" 
[p254] 
Al-Omari's Conclusions 
" ... traditional the01y identifies a number of factors 
which it considers to be important to the construction 
industry's development and contribution to 
development. In the main, these factors tend to be 
economic in nature and are more tuned to the 
conditions that exist in capital-deficit, labour-swplus 
developing countries. 
(Al-Omari 1992: 255) 
Traditional theory emphasises impact of 
• Trade deficits 
• Capital's sh011ages 
• Unemployment levels 
on the construction industry's role, operations organisation and structure. 
As a result, traditional theory focuses on issues such as 
• Industrialisation 
• Labour-intensive construction techniques 
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• Housing shortages 
• Financial aid to indigenous contractors 
• The role of international firms 
" the importance of these factors and issues may have 
also led the traditional the01y to give insufficient 
consideration to socio-political factors and 
Westernisation. Similarly, the emphasis on economic 
factors and econometrics may have led the traditional 
theory to over-play or misinterpret the role of 
construction in economic growth." 
(Al-Omari I 992: 255) 
New factors or existing factors given more emphasis include: 
• Abu Dhabi's speed oftransition 
• The presence of expatriates 
• The impact of state subsidies on the vitality of the indigenous population 
• Tribal rivalry within the union of the United Arab Emirates 
• The characteristics of government 
• Social values (hospitality, privacy) 
• Geo-physical characteristics (climate) 
• Business ethics (bargaining and Wasta) 
• The degree ofWesternisation 
(Al-Omari 1992: 256) 
In Al-Omari's view, given the different emphasis in the case of Abu Dhabi, the role 
of the construction industry is one as a service sector, which is required to satisfy 
both economic and social requirements. It is not for industrialisation, generation of 
employment, nor to stimulate economic growth. (256) 
Al-Omari provided a list of seven factors which he recommends as a blueprint for 
further development of Abu Dhabi's construction industry and its contribution to 
Development: 
1 "The continuing development and modification of Abu 
Dhabi's administrative controls to preserve their 
workability. 
70 
2 Increases in the level of political cooperation and 
integration within the UAE. 
3 Increases in the economic productivity of the indigenous 
population, and to a level which would make them more 
self-dependant (sic). 
4 Overcoming poor social cohesion which exists between 
the indigenous population and the expatriate community. 
5 The formulation of housing policies which reflect socio-
cultural requirements and climatic characteristics. 
6 Reducing the construction industry1s share of employment 
to levels achieved in countries such as Saudi Arabia and 
Kuwait. 
7 Increasing the emphasis on the need to monitor Abu 
Dhabts degree of interaction with the outside world. 11 
(Al-Omari 1992: 257) 
Al-Omari's acknowledgement of the limitations of his research 
Al-Omari was aware ofthe limitations of his work as expressed in this quotation: 
1The absence of a theoretically valid and 
comprehensive framework which this study can adopt 
has meant that the thrust of this study was highly 
empirical. Although the present chapter contains a new 
theoretical model, there is no doubt that it remains a 
small effort in relation to the task needed to develop a 
theoretical framework to underpin further studies on 
construction in developing countries in general, and 
capital-surplus countries in particular. 11 
[p258] 
Through his work, he confirmed the view expressed in this study and by others that 
there is a Jack of a good theoretical foundation for this domain. The modest claims 
for his own contribution belie the positive steps that he took to establish what theory 
existed and what could be learnt from his own empirical study. 
2.5.2.f. Ding's 1994 study of the Chinese construction industry 
Ding's study was restricted to the use of economic data obtained from national and 
international sources. She was able to use this to show the development of the 
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construction industry over a period of about 20 years. However, since her focus was 
entirely on economic concepts and using variables of gross domestic product GNP 
output, manpower, value added in construction and similar, the causes of changes in 
performance were peripheral to her study. Thus, her conclusions do little to add to 
theory in terms of this research study. 
2.5.2.g. Sweis' 1999 study of Jordan 
Rateb Sweis used input-output analysis to study the Jordanian construction industry. 
He used national output data over a period from I983 to I994 as a basis for his 
analysis. The Delphi technique was also used to obtain a consensus of opinion 
among a group of experts and rank policies designed to promote construction activity 
in developing countries. 
Since this study is more concerned with the key factors in the development of the 
construction industry, the policies identified by Sweis are most relevant. 
Sweis identifies seven construction policies designed to stimulate the industry. The 
International Monetary Fund (IMF) plays a role in developing countries since it has 
power to allow or restrict the implementation of stimulus policies. These were 
synthesised fi·om his review of literature and are reproduced here in Table 2.4 
In Chapter 9 the seven policies described earlier are ranked using the Delphi 
technique. The panel consisted of Jordanian expe11s. Apart from discussion of the 
methodology, the results were discussed in terms of each specific policy, the 
rationale used by the experts and the history of the use of each policy. Respondents 
were requested to review the seven policies listed and rank each in terms of how 
effective they believed it would be in promoting an indigenous construction industry 
in Jordan. Respondents had to rank the imp011ance of each policy according to 3 = 
high, 2 = medium, I = low for each factor. [top score possible from 7 respondents 
was 7 x 3 = 2I; the minimum was 7 x I = 7]. Out of the seven factors the ranking of 
policies was shown in Table 2.4. 
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Table 2.4 Sweis' Seven Policies for construction 
Monetary Policies SCORE RANK 
Foreign investments- encouraging private sector investment 21 1 
Credit easing- 10 7 
Fiscal Policies 
Lowering taxes- tax relief for construction companies 18 3 
Protection- discouraging imports of construction materials 14 6 
Structural Policies 
Privatisation- encouraging private sector investment 20 2 
Joint venture- 16 5 
Promotion of labour-intensive techniques for construction - 17 4 
Evaluation of Sweis' study 
One of the limitations ofhis study was that his literature review covered only some 
of the previous studies. Important omissions were: 
IBRD 1973 
Kafandaris' 1980 
Ofori 1980 
World Bank 1984 [although 11 other World Bank publications were cited 
between 1981 and 1 998] 
Ganesan 1991 
Al-Omari 1992 
Thus his study focussed on only those actions which government could change in 
terms of policies. Other stakeholder actions were ignored and so there is Jess that his 
study can contribute to this study's objectives. However, government policies are 
important to the development of the industry and so his findings are relevant as far as 
they extend. Within these limitations, Sweis concludes that the government policies 
outlined are 
" ... not adequate to achieve meaningful stimulation of 
indigenous construction industries in developing 
countries. Based on the analysis of the Jordanian case, 
three shortcomings of the policies investigated may be 
identified: 
a) Many of the pohcies may have the impact of 
stimulating overall construction activity but 
are not targeted to the indigenous construction 
indust1y. 
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b) The policies do little to reduce the market 
volatility for indigenous firms. Such volatility 
is particularly high in developing countries 
and is a disincentive to long-term investments 
in capital equipment of productivity-enhancing 
investments. 
c) Those policies which might specifically 
promote indigenous industries - the promotion 
ofjoint ventures or government financed 
project set asides - have not been vigorously 
pursued, at least in the Jordanian case. Joint 
ventures have represented less than 1 percent 
of the construction activity in Jordan over the 
past decade." 
[122] 
The useful contribution from Sweis is his highlighting of the policies which alter the 
dynamics of the general business environment. These are important factors which 
influence the development of the construction industry. Most of these are under the 
direct control of government, but in some countries, there may be a quasi-
government body which makes those decisions, for example in the area of monetary 
policy. 
2.5.3. Factors identified from studies of developed countries 
In a similar manner to the review section 2.5.2 dealing with developing countries, 
table 2.5 below shows the postgraduate disse11ations which have been reviewed for 
the developed countries. Again the table shows the range of years over which studies 
have been carried out, in this case thirty years, and to what extent they have 
identified factors and I or a model of them. 
Table 2.5 Studies of construction industries in developed countries 
AUTHOR YEAR FACTORS MODEL 
Napier 1970 7+4 Yes 
Ball 1988 5 No 
Fox 1989 50 Yes 
Mindt 1995 N/A No 
Momaya 1996 95 reduced to 20 Yes 
Lenard 1996 N/A No 
Benhaim 1997 N/A No 
74 
2.5.3.a. Napier' 1970 study of Sweden 
In an earlier review of Napier's contribution (Fox 1989: 21-30), it was shown that a 
number of stakeholders were important to the industry: 
• Clients, 
• Consultants 
• Contractors 
• Sub-contractors 
• Suppliers 
• Financial systems stakeholders 
• Institutions 
• Authorities 
• Political system stakeholders 
• Other interested pm1ies 
• Users; and 
• Society 
Napier was strongly influenced by the then emerging use of systems theory, 
particularly the work on the UK building industry by Higgin and Jessop (1965; 
Crichton 1966) at the Tavistock Institute of Human Relations. Napier attempted to 
model the Swedish construction industry and conceptualised a "model of reality". 
This is not reproduced here, as there were some difficulties associated with it in 
terms of its definition of boundaries. These were apparent from a review by Fox 
(1989). Both the model and the boundaries were areas of difficulty. From the 
viewpoint ofthis study, there was no acknowledgement of key stakeholders 
including government (national, regional and local), educational and training bodies, 
professional institutions, to name a few. However, he mentions the importance of the 
stakeholders' functions, their values and interests. These stakeholders are key factors, 
and in their behaviour he advocated several additional concepts of 1) power, 2)status, 
3)learning, 4)boundaries, 5)goal evaluation, 6)innovation and 7)sentient group values 
as being important (Napier 1970: 36). Of four main stakeholders: clients, producers 
[consultants, contractors, subcontractors and suppliers], users and society he 
considered that the latter two groups were especially imp011ant. 
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Of all the concepts which Napier considered as being able to explain important 
current problems ofthe industry, he included these seven numbered above (Napier 
1970: 136), added to the following four sections of his theoretical model of the 
formal system and system of resource controllers, namely: 
a) The value system; 
b) The communication system; 
c) The informal system; and 
d) Change. 
His conceptual framework is difficult to follow as he uses several interlinking 
models to present his thinking. Nevertheless, his emphasis on social and political 
concepts, especially the sentient values of all stakeholders is very relevant to the 
objectives ofthis study. 
2.5.3.b. Ball's 1987 study of the British construction industry 
The title ofthe book (Balll988) reflects the title of Ball's PhD thesis "Economic 
change in the British construction industry" (Ball 1987) which was completed one 
year earlier. Ball started by looking at the image of the construction industry. He 
stated that the book explains why the building industry is like it is, and why and how 
it has changed over the recent decades. 
Ball makes use of several theoretical frameworks: 
"When looking at the construction indust1y, some 
guiding theories are required to interpret, organise 
and evaluate the mass of available information. So a 
sub-theme running through the book concerns theories 
of the construction industry. Competing views are 
examined, and it is suggested that the industry can only 
be adequately understood in terms of the complexity of 
its social relations, its histmy and the overwhelming 
dominance of large-scale capitalist enterprises. Such 
an argument contrasts, in particular, with 
inte1pretations of construction which externalise its 
problems. Governments, economicfluctuations, trade 
unions, planners, even nature itself have been blamed 
for constructions ills, while remarkably little analysis 
exists of the peculiarities of capitalism in construction 
itself" 
(Ball 1988: 2) 
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Ball continues his first chapter with an overview of the industry, which he describes 
in terms of: 
• Employment; 
• Construction's role in the economy; and 
• It being used as an economic regulator 
Problems are described under the headings of: 
• Product quality [being poor]; 
• Project delays and cost overruns [too often]; 
• Employment conditions [unhealthy and dangerous]; 
• Productivity and costs [low productivity]; and 
• International comparisons [which are not systematic, but in any case the British 
industry is cast in an unfavourable light]. 
Ball's own evaluation of the picture obtainable from existing literature was that the 
information was selective and descriptive, while the notion of change itself was 
vague. He re-stated the objects of the book which was to examine economic changes 
in the building industry and to understand their causes. He suggested that what was 
needed was 
"specifying more clearly ... the elements of the 
industry in which change has a significant impact on 
its economic operation. To answer such a question 
requires a theoretical approach that outlines the key 
determinants of why construction is like it is and 
explains its pattern of development and change. " 
(Balll988: 18) 
Ball made a surprising claim: 
"There has been little previous work looking at the 
economic operation of the induslly as a whole. One 
reason could be that the industry is assumed to be 
essentially no different from any other. The next 
chapter, however, will argue that it is different in a 
number of crucial respects, ones that derive essentially 
from the ways in which distinct social agents combine 
in the physical act of construction. It is the 
combination of the social and physical nature of the 
construction process which simultaneously defines the 
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boundaries of the industry and highlights its relative 
uniqueness, as later chapters will argue. " 
(Ball 1988: 18-19) 
"One theoretical avenue which seems of little use in 
studying is to apply neoclassical economic theories of 
the firm that rely on the postulates derivedfi·om models 
of peifect competition. " 
(Ball 1988: 19) 
In his first chapter, Ball considers a number of theoretical positions postulated by 
various authors. For example Hillebrandt's I 974 analysis using models of oligopoly, 
Winch's use oftransaction costs (Williamson 1981), and contributions using 
mainstream Marxism relationship between capital and labour. However, these are all 
rejected on the grounds that they do not fit, or do not adequately explain, and do not 
take into account the various stakeholders, and political, market, and historical 
contextual forces that he argues are important. 
Ball then develops his analysis over several chapters. The main themes of his 
argument are explained in Chapter 11 "A new social balance in the construction 
industry?" 
Similar to Bowley, he believed that the Contracting System embodied the most 
impo1tant set of social relations between architects, other design professionals, 
surveyors, building contractors and organised labour. 
The five key players [stakeholders] and influences he included were: 
The State- weakened union power; building firms' influence on the Tory 
party; high unemployment; the broad political supp01t for construction; 
privatisation of local authorities; restrictions on land; expenditure cuts; and 
lack of funding for training. 
Construction workers- an imp01tant shift of power in the decade; weakened 
position of the labour force; less coordinated industrial conflict but continuing 
disruption; industrial relations practices being different in construction; ever 
present threat of conflict; lack of innovation in industrial relations techniques 
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in construction; the rise of subcontracting and consequently fewer directly-
employed workers; structural changes in union organisation leading to Joss of 
shop stewards power; regional shortages of labour in the South of England and 
surplus in the North. In addition there was evidence of covert labour 
opposition through poor quality work; slow work, and other resistance 
behaviour. In his view 
"Building firms then have truly lost control of 
industrial relations, ... " 
(Ball 1988: 204) 
Architects- being generally regarded by tradition as the most influential role 
in the building process, but having experienced a considerably weakened 
management role in favour of construction firms. They lost their dominant 
position of the 1 960s to a relatively weak position in the 1980s. The main 
causes were the greater complexity of buildings; and the expansion of 
subcontracting which led to greater fragmentation of the building process. 
Lacking the means or the will to impose the necessary organisational discipline, 
architects were ill equipped to cope. 
"The whole ideology of architecture made architects 
singularly unsuitable as tamers of the buildingjungle 
of late-twentieth-century Britain. " 
(Ball 1988: 207) 
Changes in project procurement also contributed to this change. This 
movement handed power to the contractors. For example, Ball mentions 
numerous aspects of the response by the architects: 
Architects fight back- Amongst the pressures during the 1980s, 
there was high unemployment for architects; architectural education 
was severely criticised and schools were closed, RIBA's fee scale was 
abolished in 1982 pressured by the Monopolies and Mergers 
Commission; there was turmoil in the leadership ofRIBA; lack of 
recognition by government (low political status); public distaste of 
modern design; and competition from foreign architects, especially 
the USA. One attempt to redress the situation was to introduce the 
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Alternative Method of Management (AMM) to cut out the main 
contractor, but this failed. Also, architects were not able to address the 
existing social relations (my emphasis added) in the industry. There 
was no harmony in the building process and architects could not deal 
with the conflict. Ball cited an example ofNonnan Foster who was 
removed from the management of the HSBC new building because of 
huge costs (Ball 1988: 21 0). 
New clients, new aims- the shift away from public-sector work towards 
privatisation gave building firms more power in relation to workers and 
design professionals. 
Consequences of the new forms of building contract - management 
contracting had reduced the amount of working capital needed, stakeholder 
roles were more clearly defined, and the contractors shift from production 
management towards project management gave them more influence. The 
higher emphasis on the merchanting role ofthe builders resulted in limited 
investment in plant or in the labour force. 
Finally, in Chapter 12 "Dilemmas in construction", Ball outlined the final position he 
arrived at in his analysis. He was unable to formulate a set of actions to remedy the 
situation. The reason given was that loss and gains would depend on which 
stakeholder viewpoint one was looking from. He assessed the main hot spots created 
by the changes over the 20-year period of his analysis, together with the probability 
of success for the reforms then being considered. He steered away from policy 
options on the grounds that they would quickly go out of date. Also he expressed 
pessimism in the value of detailed policy initiatives. 
"None of the key forces presently associated with 
construction seems genuinely interested in politically-
induced change, and popular images of the industry 
are firmly grounded in beliefs in the hopelessness of 
the situation. The different images people have of the 
construction industly and its diverse parts have taken 
over fi·om the reality of the industry. Within the diverse 
formulae of more money, state-control, extra education 
and training, the power ofmarketforces, and improved 
design, construction ends up as a political football 
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conforming to everyone's varied beliefs about what 
needs to be done to the British economy and its 
workforce. " 
(Ball1988: 212) 
The dilemmas mentioned by Ball include: 
• Doubts about whether construction productivity had improved; 
• the lack of recognition of the private sector repair maintenance both in terms 
of its imp011ance and its low performance; 
• The poor quality of the building products; 
• The problems of increasing the demands on the industry; 
• The issue of regulating conditions for the workforce; and 
• The issue of low wages and low productivity 
Throughout the final chapter, Ball returned to the low wages, the poor working 
conditions, the casual employment, and poor performance of the industry. His final 
question was whether the low wages were a cause of the poor productivity record of 
the British construction industry. This question was left to the readers to answer. 
2.5.3.c. Fox's 1989 study of the Hong Kong construction industry 
Fox's study used a systems approach in attempting to understand and model the 
construction industry. By applying a procedure called Checkland's Soft System 
Methodology (SSM) (Checkland 1981 ), he produced a causal model of 
approximately 50 characteristics of the industry, these being based on a literature 
survey. The model is very complex and is not reproduced here. However, it enabled 
not only the variables affecting the industry to be identified, but also showed the 
relationship between them. After its compilation, the model was not used for much 
fUJ1her analysis at that time, but an attempt was made to rank the variables in terms 
of their importance using the ratio of outputs to inputs. By viewing the input links to 
and output links from any one variable in its relationship to others, a score was 
calculated. For example, the characteristic "Low quality of production management" 
had 13 output links and 6 input links, resulting in an output/input ratio of 13/6 or 
2.167. By using this simple method of scoring, the list of 50 variables could be 
arranged in rank order. The significance of the ranking was that it would highlight 
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those characteristics which potentially had a greater influence on the whole industry. 
A change in a characteristic with high score might have a larger impact than a change 
in one with a low score. The ranking for the first 38 variables only, in order of 
impo11ance was as presented in Table 2.6 below. 
Apart from these variables listed, there were 12 which lay outside of the industry as 
defined in Fox's study. These were considered as "sta11er variables", as they were 
fundamental factors affecting the whole industry from its environment [not in order 
ofimportance]: 
• High population growth 
• Low availability of local raw materials 
• Local economic conditions 
• Low basic pay 
• Low availability of land for development 
• High concentration of population in Kowloon and HK Island 
• Government policy 
• British culture 
• High tolerance of corruption in society 
• Low level of education of workforce [ untrainable] 
• Hong Kong Chinese culture 
• High cost of imported machinery 
Fox's use ofthese variables is inconclusive, since most ofthem were derived from 
the 1 iterature, and other than the frequency that they were mentioned, there were no 
follow up empirical studies done to show their importance or strength. 
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T bl 2 6 F ' 38 h . f f h H a e ox s c aractens ICS o t e OnQ: K ong c onstructwn Industrv 
Description of variable Output/input Rank 
score 
High influence of professional system of roles and 5.0 1 
procedures 
High fluctuations in industry workload/ flexibility in 4.0 2= 
response 
High demand for building and civil engineering facilities 4.0 2= 
High complexity I communications 3.0 4= 
Low level oftrades union restrictive practices 3.0 4= 
High commitment by government to improving standards 3.0 4= 
and development 
High influence of government on industry workload 2.5 7 
Low quality of production management 2.167 8 
High importation of materials 2.0 9= 
High level of corruption in construction 2.0 9= 
High overlap between design and production 2.0 9= 
High contractor's risk avoidance 2.0 9= 
High private sector development oppo1iunism 1.67 13 
Low sophistication of methods of production 1.5 14= 
High project production rate 1.5 14= 
Low numbers oftrained workforce 1.5 14= 
High incidence of high-rise buildings 1.33 17 
High incidence of demolition and redevelopment 1.0 18= 
compared to refurbishment 
Low adequacy of education for production managers 1.0 18= 
Adequate numbers of designers 1.0 18= 
High numbers of small contracting firms 1.0 18= 
System of "Authorised Persons" 1.0 18= 
Low numbers of production personnel 1.0 18= 
High use of insitu reinforced concrete 1.0 18= 
Low level of coordination of the industry 1.0 18= 
Low level of capitalisation of contractors 1.0 18= 
Low level of community organisation between flat owners 1.0 18= 
High percentage of occupants renting dwellings in the 1.0 18= 
community 
Adequate quality of designers 0.66 29 
Low adequacy of training for operatives 0.64 30 
High workload ofPWD/LandW Branch staff 0.5 31= 
Low level of research in architecture and building 0.5 31= 
High use of overtime working 0.5 31= 
High competition in production sector 0.5 31= 
Low integration of responsibility for managing the 0.5 31= 
industry 
Low level of information about industry performance 0.5 31= 
High student/graduate attraction to design not production 0.33 37= 
High output of construction industry 0.33 37= 
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2.5.3.d. Mindt's 1995 study of Seven European countries 
This is published as a book as publication Report No.2 of the ICIS International 
Construction Information Society. The Society was founded by the producers and 
publishers of national specification systems. Members come fi·om 12 countries 
including Australia, Canada, Czech Republic, Finland, Germany, Japan, Netherlands, 
Norway, Sweden, Switzerland, UK and USA. The ICIS aims to improve 
communication at international level among members and participants in the 
construction process, particularly in the fields of construction specification and cost 
information. 
The members' individual specification systems were described in Report No.1. Thus 
the objectives ofMindt's work were to find out more deeply the similarities and 
differences between the systems. 
Seven European countries were surveyed, by the means of 3 - 5 interviews in each 
country, using experts in the areas of specification writing and systems. 
The results do not contribute much towards any theory as such. However, there is a 
useful comparison of a number of areas such as the following: 
• The forms of contract commonly used 
• The usual forms of project organisation [project procurement] 
• The education systems, both general and specialist construction education 
systems. [This is depicted in chart form and is quite useful] 
• The dominant protocols for specifications, that is, the coding system used. [In the 
case of the UK, the National Building Specification is the dominant model 
followed]. The extent of this is also differing in size and complexity, languages 
used, and so on. 
• The extent to which the industry practitioners actually follow or use the code. 
[This is highly variable and in France, for example, there exists no standard code 
for specification. Other countries such as Germany, Switzerland, Netherlands, 
UK have well established codes]. 
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The conclusions show that although there is a similarity in pattern between some of 
the chosen countries, there needs to be a significant effort made if greater 
harmonisation between countries is to be achieved. Several years would be needed 
for such harmonisation. 
There does not appear to be much evaluative content relating to the various 
specification systems used. A further step needs to be taken before such 
harmonisation between the seven countries could take place. This would presumably 
evaluate the characteristics of the various systems in operation and then make 
recommendations as to which one should be the model to follow. 
2.5.3.e. Momaya's 1996 study of Canada, Japan and USA 
Momaya's study was included in this review because it viewed the construction 
industry as a whole. It also identified a number of factors which contribute to the 
industry performance. This is the only PhD/Master thesis found dealing with 
competitiveness. Other studies of competitiveness have been undertaken by the CII, 
but these are not included in this review since they are not included in the category of 
PhD/Master dissertations. 
Momaya's approach was to understand and improve the competitiveness of the 
Canadian construction industry. His study was undertaken using an adaptation of a 
theoretical framework from the World Competitiveness Report (World Economic 
Forum 1989 and 1991) 
The starting point for the study was that a comparison between the three countries 
showed that Canada was not as competitive as the other two countries. 
Competitiveness was regarded as a key concept, and therefore considered a good 
indicator to evaluate and monitor the health of the industry. It was assumed that there 
was a positive correlation between competitiveness of an organisational entity and its 
long-term health, survival as well as success. 
Not being satisfied with existing definitions of competitiveness such as 
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"Sector competitiveness is defined as the extent to 
which a business sector offers potential for growth and 
attractive return on investment." 
D'Cruz and Rugman (1992), 
Momaya expanded this definition to include the following: 
"Competitiveness is ... the extent to which a business 
sector ( 1) satisfies the needs of customers fi·om the 
appropriate combination of the product-service 
characteristics such as price, quality, and innovation; 
(2) satisfies the needs of its constituents, for example, 
workers in terms of wages, safe workplace, training, 
and steady employment; and (3) offers attractive return 
on investment and the potential for growth." 
He recognised the various stakeholders that are included in the business environment 
and which businesses depended upon, but are part of the 'nonbusiness infrastructure', 
as he termed it. This included 
" ... educational andtraining institutions, research 
institutions, unions, governments, etc. Competitiveness 
of a sectar is shaped by interactions between the 
nonbusiness infrastructure and business firms. " 
Key factors were human resources, technology, cost performance and productivity. 
A comprehensive model was developed, hierarchically arranging 95 criteria 
[variables] into factors, and factors into three facets of competitiveness: assets, 
processes and performance. 
Three scoring methods were used to give different views of competitiveness and its 
facets. Questionnaire surveys, interviews and content analysis were used to 
complement statistical data. 
The results show that Canada had a competitive performance, but had weak 
processes and assets. 
Momaya was careful about defining the construction industry, and recognised (1) the 
variety of existing definitions; (2) the lack of clear boundaries; (3) the aggregation of 
'industries' within a 'sector'; ( 4) the sub-division of the industry into 'segments'; and 
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(5) the usefulness of international boundaries to distinguish 'local' construction firms 
and activities from 'foreign' ones. In view of his focus on the strategic problems of 
the industry, he chose to adopt a broad definition as shown in the diagram below [his 
Figure 2.1 "Construction Industry Value Chain and Interfaces"]. The key segments 
of the construction industry in Canada were taken as: Contracting, Consulting 
Engineering, Architectural Services and Equipment Manufacturers. 
Momaya used systems theory both explicitly and implicitly in his thinking. In his 
definition of the construction industry, he used in his Figure 6.2 an Input- Processes 
- Output model to express the basic concept. (See Figure 2.6 below) The inputs came 
from 'Upstream industries' and the outputs went to 'Downstream industries/users'. 
This model was a more concise version of his earlier Figure 2.1 which showed the 
industry in relation to the upstream and downstream industries. 
Figure 2.6 Momaya's Figure 6.2 Basic Concept of an Industry 
From 
upstream 
industries 
-H INPUTS 
' 
PROCESSES OUTPUTS ] T o downstream 
dustries/users in 
The model used for the analysis, being an adaptation based on the World 
Competitiveness Report, appeared to be robust. The whole model used 95 variables, 
arranged in a three-level hierarchy, and Momaya offers a simplified version as shown 
here [Figure 2.7 overleaf shows the top two levels, the Facets and Factors]. 
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Figure 2.7 Momaya's adaptation of the World Competitiveness Model 
3 FACETS 
COMPETITIVE COMPETITIVE COMPETITIVE 
ASSETS PROCESSES PERFORMANCE 
FACTORS FACTORS FACTORS 
Factor costs Strategic management Productivity 
Human resources Formal planning Human resources 
Industry infrastructure Implementation Quality/effectiveness 
Technology Human resources Cost 
Demand conditions development Financial 
Government R&D International 
Synergies Technological 
Based on Momaya's Figure 6.3: Facets and Factors of Competitiveness Model 
Momaya used a combination of content analysis, analysis of statistical data from 
questionnaire surveys, informal discussion with industry professionals and formal 
interviews [109]. He mentioned "the poor availability of data about the construction 
industry" [109] which "demanded innovative approaches to data collection" 
In his evaluation of the responses about competitiveness, he used a technique to rank 
the three construction industries. He acknowledged that in his collection of data, 
there were difficulties in finding respondents who had experience of all three 
countries in order to obtain comparative data. Often he needed to rely on 
comparisons between only two countries. He therefore developed a scoring system 
which allowed him the flexibility to capture partial data sets, and yet could still 
incorporate this into his analysis. There are some who might challenge the validity of 
the approach he adopted [111], since his scoring for each criteria simply ranked each 
of the three countries on each criteria. For example, the most competitive country 
was scored with + 1, the least competitive-1, and the third country was allocated 0. 
This simple ranking method works for only three countries but is limited for greater 
numbers of countries in the data set. Often he had responses for only 2 of the 3 
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countries, in which case the scores allocated were+ 0.5 and - 0.5. This might have 
significantly affected the overall scores between the 3 countries. However, given his 
multi-criteria approach, such variations might have had less influence on the factors. 
Despite doubts about this aspect of the scoring, and accepting his method, he does 
arrive at a summary view of competitiveness. 
Of the 95 criteria that he based his data collection upon, he used the same weight for 
all criteria. Apart from his acknowledged crudeness of his scoring method to 
compare the three industries [each criteria is scored either -1, 0 or+ 1 according to 
the country], he also acknowledges that the use of equal weightings for each criteria 
is an additional limitation to his study. 
In a refinement to his analysis, Momaya selected a set of 38 criteria from the 65 that 
he could obtain data on all three countries. Based on this more reliable data set, and 
through using a statistical standardised articulation of the data, he could then obtain a 
more reliable comparison. In the reporting of his analysis comparing the results of 
these two data sets, basic and standardised, he made an error. He claimed that for the 
three facets of Competitive Assets, Processes and Performance, that the ranking of 
the three countries had only changed in the Performance facet. However, the data 
showed changes in Assets and Performance, such that Japan was most competitive 
on assets, [basic score] and the USA on assets [standardised]. 
Of significance to the objectives of this research study is that Momaya recognised the 
importance of political, cultural and non-economic factors in helping 
competitiveness. 
Momaya' sTable 6.1 The Hierarchy of Criteria, Factors and Facets is shown here 
with all ofthe criteria. (Table 2.7 overleaf) The labelling of the factors seems to have 
missed out the heading of the 'Technology' factor under the column of competitive 
processes facet. 
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Table 2. 7 Momaya 's Hierarchy of Criteria, Factors and Facets 
Source: Momaya 1996 Table 6.1 The Hierarchy of Criteria, Factors and Facets 
ASSETS PROCESSES PERFORMANCE 
FACTOR COSTS IMPORTANCE OF INDUSTRY PRODUCTIVITY 
Skilled labour wages Existence of single authorit}'_ Labour productivity ( 1 989) 
Professional's wages Place in business press Change in LP (8 1-89 annual compound 
percent change) 
Materials Job productivity 
Equipment FORMAL PLANNING Value-added per employee 
Government-mandated costs Vision Project productivity- m2/month 
Associated costs At industry level % GOP/Employment 
In large corporations Permit process 
HUMAN RESOURCES Human resources strategies 
Civil engineering education Tech. develop. strategies I-lUMAN RESOURCES 
Graduate education -engineering Employment 
Employee flexibility IMPLEMENTATION Working conditions 
Employee-employer bond Ability to implement plans Safety 
Foreign language skills Continuity of planning Employment equity 
Aging of workforce Self-help (without govt. support) 
Researchers Quality management QUALITY /EFFECTIVENESS 
Employee involvement Quality of products 
INDUSTRY INFRASTRUCTURE Customer satisfaction 
Educational institutions HUMAN RESOURCES Warranty on buildings 
DEVELOPMENT 
Professional societies Use of part-time workers Quantity of_])ublic infrastructure 
Related and Supporting Ind. Benefit programs Housing stock (per Capita) 
Training Built innovative products 
TECHNOLOGICAL Employee-management committees 
R&D investment (as % of (TECHNOLOGICAL! COST 
construction investment) 
Physical facilities for R&D R&D Construction costlm 
Corporate funding Interaction among research Affordability of housing 
(private/government ratio) organizations 
Commitment to R&D Technology transfer Performance on major projects 
DEMAND CONDITIONS SYNERGIES FINANCIAL 
Share of GNE/GDP (1990) Co-operation among stakeholders Corporate profitabil~ (retum on sales) 
Trend in share (1979-90) Dispute avoidance Retum on assets 
Construction investment per capita Dispute resolution Return on equity 
(1991) 
Stability in environment Network linkages with related Turnkey capability 
industries 
Network linkages with supporting Ability to generate financing 
industries 
GOVERNMENT Use of integrated project teams 
Home government support Integration across functions INTERNATIONAL 
Export assistance (less than better) Procurement Construction exports (90-93) 
Tax incentives Harmony of project environment Trend in construction exports 
Protectionism Design services exports (90-93) 
Internal trade barriers Trend 
Non-tariff barriers Construction trade balance 
Decentralization (beneficial) 
TECHNOLOGICAL 
Patents/R&D investment 
Tech. trade balance 
Commercializing 
Techno-managerial edge 
OTHER 
Concern for environment 
Industry image 
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This is below the set of four criteria under the factor heading of 'Human Resources 
Development'. Instead there is a blank space with three criteria of'R&D', 'Interaction 
among research organisations', and 'Technology transfer'. Momaya himself stated 
that all three facets had each technology and human resources factors in common. 
"The most authoritative view attributes competitive 
success to factors such as technological innovation and 
know-how. Notwithstanding the difficulty of 
quantifYing such invisible assets and relating them to 
actual output or pe1jormance, the positive link between 
innovation and investment in human resources has 
been confirmed [WCR89]. Hence, human resources 
and technology are given more importance, and 
appear as a factor in all three facets as shown in 
Figure 6.3. Apart from these tlvo important factors, 
criteria about industry infrastructure, demand 
conditions and government are included in the assets." 
[102] 
However, in his Figure 6.3, Table 6.1 and Table 8.1 under the facet heading of 
'Competitive Processes' he has used the label of 'R & D' instead of the word 
'Technology', and it is therefore unclear as to whether R & Dis a criteria as a subset 
under the factor 'Technology', or whether it is the factor itself. In the former case, one 
can count 95 criteria [the correct number], whereas in the latter case there are only 
94, thereby creating anomalies in the computation of the Basic Competitiveness 
Score in Table 8.1. Despite these anomalies, it would appear that they do not change 
his basic conclusions. 
2.5.3.f Lenard's 1996 study of Australia 
Despite the title ofthe thesis, Lenard's focus was at the level of construction firms in 
a comparison with their counterparts in manufacturing. In carrying out his study he 
was the first study to explicitly focus on cultural aspects of the industry. The main 
factors from an industry wide view were: 
• the need for cross industry information systems and knowledge bases (Lenard 
I 996: 201); 
• the need for cooperative learning between industry participants (Lenard 1996: 
201). 
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Apart from these, out of seven recommendations, two of them were industry-wide 
measures. These were to: 
• become more aware of the benefits of research and to establish a centre for 
construction research; and 
• place a higher priority on human resource management (Lenard 1996: 203-204). 
2.5.3.g. Benhaim's 1997 study of France and UK 
Benhaim 's study was focussed more on the level of firms and the relationships 
between them in these two countries. As a contemporary study it has looked at 
partnering in a comparative way between the two nations. Three different paradigms 
of research were adopted to understand the nature of pminering networks; 
sociological, industrial economics and strategic management. Ofthese, an 
evolutionary approach was helpful in understanding the nature of pminering within 
the industry. Central to Benhaim's thinking about pa1inering throughout the thesis is 
the concept of networks. The conclusions summarise the use ofthe network concept, 
citing the work of Gianfaldini, Guilhon and Trinquet ( 1996). According to this 
theory: 
" ... a network organises the players' relationships and 
coordinates their actions, in accordance with three 
different and inter-related logics .. " 
(Benhaim 199: 334) 
These three logics are: I) transactional logic; 2) productive logic; and 3) social logic, 
not explained here. The construction firms are the core firm which principally 
controls the network. The firms' use ofthese logics: 
" ... will depend on market conditions, the values and 
interests of the players involved and the potential 
power games. " 
(Benhaim 1997: 334) 
Although it is not given strong emphasis by Benhaim, it can be seen that from this 
statement that the values held by the key players are significant. Thus from the point 
of view of this study, stakeholder values and interests are important. 
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2.5.4. Discussion of major issues, gaps and conflicts in the knowledge 
The bringing together ofthe various contributions from the previous research studies 
allow us to see the full range of variables that have been found to influence the 
development of the construction industry. This is shown in Table 2.8 at the end of 
this chapter. 
Perhaps the first and most obvious conclusion to be drawn from these observations 
and criticisms is that compiling a list of factors is not a simple task. We have to 
accept that each writer has mentioned a factor because he or she found it of 
significance at the time that they were writing. In respect for the views of our 
research forerunners, we may be tempted to include every factor in compiling our 
new 'master list'. At the same time, we must also recognise that each country has its 
own special characteristics. Thus it may not help to look in great detail at one 
particular country, or at one particular writer. In looking at the written accounts from 
the collection of researchers and writers, it is necessary to strike a good balance 
between (a) the desire for comprehensiveness with (b) a desire for recognition of 
broader patterns. In other words, too much detail generates too much complexity, and 
too much complexity obscures the important or key factors. Thus, a simple 
framework at the outset may well provide a better "handle" on the key factors at this 
stage. Once this search for a simple framework has yielded these generic factors, 
further steps can be taken to look at each one in more detail. The use of the term 
"generic" factors is used deliberately since the aim at this stage is to identify the key 
factors which are generic to a class of country. 
Each ofthe previous studies has been executed in a thorough way, as is expected of 
work at doctoral /masters level. Yet, despite the care and concern demonstrated in 
achieving the necessary reliability and validity of the findings, the evaluation of each 
study has shown weaknesses in each of them when addressing the objectives of this 
one. This emphasises the point made in the earlier part of this chapter when it was 
stated that to date there is no theory of construction industry development. There 
does not yet exist a model of the key variables showing the relationships and 
interactions. Even the identification ofthe key factors is in doubt. 
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Although we cannot yet identify all the key factors, at least not with a degree of 
cetiainty, it does not prevent an attempt at arranging them into some sort of 
classification. The structure of this section concludes with a consideration of six 
headings under which factors exert their influence. As can be seen from the wide 
variety of models in the foregoing section, the number of factors and the number of 
variables upon which they are based can be highly variable. The selection of a set of 
factor/facet headings can be made in a number of ways, each with its own 
justification. From the 14 major studies reviewed here, it is clear that systems theory 
has been a strong influence in the thinking of 8 of them, thereby comprising the 
majority of the authors. These six headings, chosen at this stage in the light of the 
learning achieved through the review of the previous studies and outlined below, 
follow a systems framework. It also to some extent anticipates the results of the 
qualitative and quantitative analysis described in the following chapters. The systems 
framework being used presents the factors in the following sequence: 
• inputs [physical, information and human resources], 
• transformation process [the internal construction industry environment], 
• influencing environment [ the wider business and task environment, external to 
the industry] and 
• outputs [performance measures]. 
The six headings and related concepts are selected on the basis ofthe stakeholders 
they represent, or the organisations that can have an influence on the industry. They 
are described in outline as follows: 
Resources factors 
• Physical I tangible resources- materials, components, plant, equipment, 
telecommunications, energy. 
• Information I intangible resources- finance, information, explicit knowledge. 
Human factors 
• Values and attitudes and perceptions of stakeholders, vision, leadership, 
championship, the image of the industry to itself and to outsiders; entrepreneurial 
skills; human capital, implicit/tacit knowledge 
94 
• Actions of stakeholders - since these are important agents of change. They 
operate both within the construction industry system and also outside of it in its 
environment. The actions of stakeholders are dealt with here, together with their 
rights and obligations; competitive and cooperative behaviour/teamwork 
Construction industry internal environment factors 
• factors which are under the control of the industry [if its stakeholders decide to 
control these factors]. 
Business and task environment factors 
• factors external to the industry which it cannot control but it can influence and be 
influenced by. 
Performance indicators and measurement factors 
• benchmark measures and indicators. Some people may not include these as 
factors. However there is no doubt that by measurement of performance through 
the use of indicators, this can have an influence over subsequent behaviour. The 
converse also applies: if something is not measured, it will not improve. 
2.6. Summary 
This review has attempted to identify the key theory-building studies in the field 
related to developing the construction industry. It is apparent that the picture is very 
patchy given that most of the studies have been of single countries. For the multi-
country studies, only four have been completed, and only two of these have been 
completed in the past six years. None of the studies have attempted a multi-country 
multi-type approach. Before a theory can be formulated the key variables need to be 
identified. The review has attempted to do this, and many studies have produced long 
lists of variables or factors. Some ofthe studies have arranged these into models. On 
the basis of the studies included in the review, a total of seven studies covering ten 
developing countries have been included. For the seven studies of developed 
countries, a group of sixteen countries was included. A number of observations can 
be made at this stage about factors: 
• the lists can seem endless (very long); 
95 
• the classification of factors by many authors is based on their experience, and 
each also has his or her own logic, which doesn't agree with that of other authors. 
This gives rise to anomalies when comparing between them; 
• There is a difference between countries for the impact of important factors. In 
this chapter, a broad classification has been made between developing and 
developed countries. However, it has to be recognised that there are big 
differences even within these two groups; 
• An attempt has been made to identify the key factors. Al-Omari considered the 
statistical technique of factor analysis but decided against it, since " ... it would 
not capture all of the factors, and its use would inhibit flexibility in analytical 
exploration which was necessmyfor inquiries ofthis type." 
• Some key factors should apply to all countries. Some are seen in groups of 
countries which have similar characteristics, for example developed country 
factors, developing country factors, transition country factors, newly 
industrialised country factors. 
• Factors are expressed in various ways. Often they are variables, such as finance, 
delays, quantity surveyors, (from Al-Omari) and these may arise more or less at 
random. The way that these factors are expressed can be meaningful or meaning 
less. For example, "finance" is an important factor mentioned by Al-Omari. 
However, "lack of finance" or "adequate finance", or "availability of finance" 
would all be more meaningful, simply because the noun is qualified, making it 
more specific. The lack of appropriate adjectives to accompany the noun of 
"finance", in this case, makes it difficult for the reader to evaluate the impmiance 
of finance as a factor. This lack of qualification of the nouns is a problem 
encountered when reviewing previous studies and attempting to evaluate the 
importance of many variables listed. 
• Factors which have been provided in the form of a list are not as useful as factors 
which have been shown in a diagram or conceptual model. Factors in a model 
show the relationship of various factors with each other and this is a significant 
benefit to readers of the literature. Several authors have attempted such 
depictions of relationships by providing diagrams and other forms of conceptual 
model. A few of these models have been selected and reproduced in this section. 
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The selection has been made based on those models which are either the most 
recent or the most important to this study's objectives. 
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Table 2.8 Part 1 Summaty of factors from literature review 
Existing Barriers I Factor I Variable I Issue? 
Low/high economic growth and stability [image and champion] 
Lack of government recognition of the CI [lack of cooperative attitudes J 
Lack of plmming and organising of construction resources [lack of 
cooperative attitudes J 
Lack of appropriate codes, procedures, regulations [lack of cooperative 
attitudes] 
Lack of appropriate use of indigenous materials [rigid attitudes] 
Lack of appropriate manpower development through education and training 
Lack of appropriate selection of technology [rigid attitudes J 
Lack of indigenous contractor development [image and rigid attitudes] 
Lack of industry indicators and performance measurement 
Poor industry stakeholder relationships [lack of cooperative attitudes] 
Poor project process coordination- design/production [unethical behaviour] 
Poor project procurement system of competitive tendering [cheating and 
corruption] 
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Lack of basic resource capacity of supply centres 
Large cultural differences between "supply centre" and "demand centre" 
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The characteristics of government 
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Geo-physical characteristics (climate) 
Business ethics (bargaining and 'Wasta') 
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Appropriate structural policy of the government 
Relative status of stakeholders 
Learning of stakeholders 
Boundaries of stakeholders 
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CHAPTER3 
RESEARCH METHODOLOGY AND METHODS 
3.1 The nature of the research task 
From the literature review, it was concluded that currently there is no coherent theory 
of construction industry development. The stage of the development of knowledge 
about the subject is still immature. For a robust theory to be formulated, there needs 
to be substantial agreement amongst the school of researchers about the subject 
definition, the key concepts, the relationship between them, and the set of variables 
that are acting in the subject domain (Zikmund 2000:36-47). Some progress has been 
made along the path to a theory. Some textbooks have been written. The literature 
review shows that a number of variables have been identified as relevant to 
construction industry development, yet amongst the world-wide body of researchers 
there is agreement on only some of these. What is needed is a new look at the 
identification of the key factors which influence the construction industry to develop. 
In order to satisfy this need, it was decided to start from basic principles and avoid 
the use of existing frameworks which are found to be inadequate to provide 
understanding. This chapter explains the methodology adopted to do this. It does so 
by first matching the research tools to the task, given the nature of the topic under 
investigation. This is followed by the overall research design. The later sections then 
explain the rationale behind each stage of the research design. 
3.2 Matching research tools to the task 
Given the nature of the knowledge of construction industry development as described 
in the paragraph above, the next step towards consolidating the knowledge was to 
confirm the key variables. This needed to be done through an exploratory process, 
using qualitative methods. However these alone would not advance understanding 
sufficiently unless further support could be gained from a quantitative study. 
3.3 The research process model in outline 
The research design is represented by a two-stage model. The first stage was 
executed as an exploratmy set of interviews with experts in the field of construction 
industry development. This was called Study Number One, and consisted oftwo sets 
of interviews. The details of these are explained later in this chapter. After the first 
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set of eight interviews [Study 1A], 43 variables were identified. These were used as 
the basis for a further sixteen interviews [Study 1B], the purpose ofwhich was 
manifold: 
• to confirm the 43 variables, and to add any additional ones; 
• to help in grouping of like variables together 
• to increase the validity and reliability of conclusions; 
• to generate hypotheses from the total data set collected, based on a 
"Grounded Theory" paradigm (Miles and Huberman 1994). 
Figure 3.1 Research design for Study lA and lB Qualitative data collection 
Study Number One [Using Qualitative Data] 
Consisting of 
Study lA - Preliminary Study through Interviews with 8 academic and 
industry practitioner "experts" to identify the important variables. These 
were analysed , synthesized and validated against the literature through a 
post hoc review. 
Followed by 
Study lB - Confirmatory Study through Interviews with 16 academic, 
government and industry practitioner "experts" : 
to confirm the variables from Study 1A and add any extra variables; 
to help in the possible grouping of variables in order to execute 
"Exploratory Factor Analysis"; and 
to increase the validity and reliability of conclusions and /or 
hypotheses from the total data set collected, based on a 
"Grounded Theory" paradigm. 
The literature was reviewed at three separate stages throughout the whole research 
study. The first review was as a preliminary exploration of the concepts, theories and 
models current at the time. This material is presented mainly in chapter 1 as an 
introduction to the domain of construction industry development. The second stage 
of the review was at the end of Study 1 A, after the first batch of interviews had been 
analysed. It was used to confirm and validate the findings of the interviews, and it 
was more focused on this set of data. The 'factors' identified at this stage were based 
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on the groups of variables as arranged by inspection of their common characteristics, 
and these findings are presented in Chapter 4. The third stage of the literature review 
was after the Stage 2 data had been analysed using statistical factor analysis, as 
described in Chapter 5. The literature in this stage of the review is presented in 
Chapter 2, and again drawn upon in the interpretation in Chapters 5 and 6. 
Figure 3.2 Research design for Study 2A and 2B Quantitative data collection 
Study Number Two [Using Quantitative Data] 
Study 2A Quantitative Survey-Pilot 
Consisting of a questionnaire for factor analysis as a Pilot Study with a 
limited number of respondents to test out the questionnaire design 
Followed by 
Study 2B Quantitative Study-The Main Study 
with 200-300 numbers of respondents comprising: 
1 00 experts interested in the topic of construction industry development, 
drawn from the list of delegates to the recent 2nd Construction Industry 
Development Conference 1999, plus 100 from people contacted through 
the CNBR and Built Environment UK bulletin boards, plus 
50 from Mainland China academics, plus 
50 from Mainland China industry practitioners (mainly postgraduate 
students), plus 
1 0 from Mainland China government officials, plus 
20 from Hong Kong China academics, plus 
50 from Hong Kong China industry practitioners, plus 
50 from Hong Kong government officials, plus 
50 from CIB contacts. 
Stage 1 interviews - discussion of options 
Given the uncertainty about the concepts and relationships between them in the topic 
of Construction Industry Development, as evidenced in the first stage of the 
literature review, the use of semi-structured interviews was chosen. The justification 
for this choice is given in the following section. 
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Interviews with experts 
Since the purpose of the interviews at the pilot study stage was to capture as rich a 
picture as possible in a process of exploration, the unstructured interview was likely 
to be superior. However, the decision for its use needed to take into account the 
differences of these two approaches, together with vital consideration of the issues of 
validity and reliability. These are discussed in the following paragraphs. 
Figure 3.3 Tree diagram of total systematic survey errors (after Zikmund 
1997:204) 
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Surveys comprise both quantitative and qualitative methods of primary data 
collection. Errors can occur in various stages of the data collection process. Zikmund 
shows these diagrammatically as in Figure 3.3. 
From the Figure 3.3, it can be seen that there are many sources of error in surveys. 
The chart does not include those arising from random sampling, since they only arise 
in connection with statistical surveys. Systematic error results from some bias 
induced by the research design or from faulty execution of the research. Zikmund's 
classification of errors is only one source of many that deal with issues of research 
validity and reliability. However, it is a well established and systematic treatment 
that lends itselfto explanation in this research study. Using Zikmund's framework, a 
brief explanation of the various sources of error is necessary in the following 
paragraphs to evaluate the potential for bias in the proposed use of semi-structured 
interviews. Figure 3.3 will be referred to frequently in the evaluation of the various 
types of potential error in this study. 
Taking the Respondent Error first, this is much more a problem in statistical surveys. 
Although it can arise in the interview situation, the bias arises through 
unrepresentative data. Respondent errors can be either those of non-response, or 
arising from response bias. In the case of the interviews of this research, the non-
response bias would only arise if the interviewees refused to co-operate and none 
were expected to refuse. 
Response bias may arise from either deliberate falsification of data or unconscious 
misrepresentation. It was not expected that respondents would deliberately mislead 
or to swing their responses towards their own agenda. There did not appear to be any 
reason to distmi the picture in any way. There would be no perceived loss of face or 
embarrassment in the content of the questions, and in their answers, the respondents 
were unlikely to want to avoid any issue or variable. The respondents would in any 
case advised that their views would remain confidential to the researcher, and would 
not be published in a form that they could be identified by. 
Unconscious misrepresentation or sub-conscious misrepresentation is more difficult 
to assess. It arises through misunderstanding of the questions, through lack of 
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preparation, or through difficulty in explaining their answers. Taking these possible 
sources of error in turn: 
• The questions would be all straightforward and the respondents would be given 
an understanding of the background to the research. In cases where any 
uncertainty might arise in the meaning or scope of the question, the interviewer 
would be able to clarify on the spot. 
• It is possible that lack of preparation might influence some of the responses. 
Although most of the respondents would receive the questions at least a week in 
advance of the interview, it is possible that with fmiher reflection the respondents 
may have included some further data of importance. However, it is likely that any 
important variables I issues would almost certainly come out in response to the 
questions. To accommodate this, a technique of probing in each of the questions 
was developed. This was intended to assist the respondents to recall experiences 
relevant to the questions, whilst at the same time would try to get them to relax 
so that issues would be expressed more spontaneously. For example, during the 
first question about the key factors affecting development, the interviewer would 
specifically tell them that it would not matter if they could not think of all the key 
factors affecting construction industry development straight away. The 
interviewer would then ask them to recollect as many as they could. It was 
expected that this iterative process would be quite fruitful for some respondents, 
and that the relaxing atmosphere created throughout the time of the interview 
would contribute to the respondents ability to recall and express their views 
freely. The final point about this source of bias is that it was not expected to 
obtain a totally comprehensive set of data from each of the respondents. For this 
reason, a set of respondents views would be collected. Together, the data 
collected would represent the impmiant issues, concepts and variables relevant to 
the study. Individual respondent's lapses of memory, bias, experience and 
emphasis would not have great impact on the whole data set. 
Other possible response bias in the data from interviews is classified in Figure 3.3 
under five headings, namely: aquiescence, extremity, auspices, social desirability , 
and interviewer biases. Figure 3.4 shows the definitions of these. Based on these 
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possible sources of bias as defined, and based on reflection of their possible 
influence in this study, there would be no grounds to suspect the first four of them. 
Figure 3.4 Sources of Response Bias 
Acquiescence bias - a category of response bias in which individuals have a 
tendency to agree with all questions or to indicate a positive connotation. 
Extremity bias - A category of response bias that results from response styles 
varying from person to person; some individuals tend to use extremes when 
responding to questions. 
Auspices bias- Bias in the responses of subjects caused by the respondents being 
influenced by the organization conducting the study. 
Social desirability bias- Bias in the responses of subjects caused by respondents' 
desire, either consciously or unconsciously, to gain prestige or to appear in a 
different social role. 
Interviewer bias- Bias in the responses of subjects due to the influence of the 
interviewer. 
Source: Zikmund 1994: 210-1 
In the case of the fifth, interviewer bias, a response bias may occur because of an 
interplay between interviewer and respondent. The examples refened to by Zikmund 
show how respondents may be influenced by the need to "save face" and therefore 
give socially acceptable answers instead of actual answers. The interviewer's age, 
way of dress, sex, tone of voice, facial expression or non-verbal behaviour may 
affect the respondent's answer. The interviewer's smiles and statements made in 
response to information from the interviewee may encourage the latter to give similar 
responses. 
Bradburn and Sudman (1979) have studied this impmiant issue and have developed a 
conceptual framework that explores the type and nature of the effects of interviewer 
bias. They classify response effects into three groups: variables that derive from the 
nature and structure ofthe task, from the characteristics ofthe interviewers, and 
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from the characteristics of the interviewees. The task variables are further 
subdivided into three large classes: those related to 
• The structure of the task and method of administration; 
• Problems of self-presentation on the pati of the respondent; and 
• The saliency of the task to the respondent. 
They then examined the effects of these task variables on three types of questions: 
nonthreatening behavioural questions; threatening behavioural questions; and 
attitudinal questions. For nonthreatening questions, memory factors were found to be 
the most important influencing response. Interviewer characteristics were of little or 
no impmiance. For threatening behavioural questions, response effects were larger 
compared to nonthreatening ones. Nevertheless, task variables were still the most 
important, with memory variables the next most important Interviewer variables 
were still the least important. For attitudinal questions, task variables were also more 
important causes of response effects than were respondent-interviewer 
characteristics, except in one condition. This is that when the respondent-interviewer 
characteristics are highly related to the attitude being measured. Bradburn and 
Sudman cite, as an example, studies of racial or sex-role attitudes where the race or 
sex of the interviewer may influence the response to questions on these issues. In 
these cases, they claim, saliency rather than threat seems to be the key dimension. 
Questions of low saliency to the respondent are subject to higher response effects. 
It can be seen, therefore, that in all three types of question, respondents are affected 
by task variables more than interviewer variables. In other words, the influence of 
interviewer is not likely to be significant. Fmiher suppmi for the move away from 
standardised towards unstructured interviews comes from Mishler (1991: ix). The 
trend, he asserts, is especially noticeable in studies in the social and behavioural 
sciences. He argues that 
" .... the standard approach to interviewing is 
demonstrably inappropriate for and inadequate to the 
study of the central questions in the social and 
behavioral sciences, namely, how individuals perceive, 
organize, give meaning to, and express their 
understandings ofthemselves, their experiences, and 
their worlds. Further, the traditional approach 
neglects to examine how their understandings are 
related to their social, cultural, and personal 
circumstances." (Mishler 1991: ix) 
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The choice of interview approach used in this stage of the research 
Neither of these approaches, namely structured or unstructured interviews, matched 
the particular research objectives closely enough to justify these as the single best 
choices. A compromise was sought that matched the research problem more closely. 
Thus, semi-structured interviews were considered to be the most suitable to the 
nature of the topic and the context in which the respondents gave their responses. 
The procedure used in the semi-structured interviews 
The structure was provided by the list of questions provided in Appendix G. These 
were provided to each of the respondents prior to the interview, usually by mail or 
email. Since the respondents were familiar with the topic of construction industry 
development in every case, there was no need to provide an explanation in the form 
of a preamble prior to the interview event. However, at the time of the interview, the 
list of questions would be presented to the interviewee, and a verbal explanation 
about the purpose of the interview in each case. The respondents showed that they 
understood the general nature of the questions and purpose in asking them. With the 
exception of two interviews, when the tape recorder malfunctioned or was not 
available, all of them were recorded using a tape recorder. Before the interview 
proceeded, the respondent was asked if they objected to the use of the tape recorder 
in recording the interview. All respondents indicated their willingness to be 
interviewed using this method. Each of the questions was read out to the respondent 
exactly as worded in each case. 
Such an approach provided a uniform stimulus for the initial response from each of 
the interviewees. However, in execution, often the responses given needed to be 
clarified, in order to avoid any doubts about their meaning to the interviewer. Some 
follow up questions were used on occasion where the need for fmiher probing 
became immediately apparent. In many cases, the interviewer merely prompted the 
interviewer to think of any further data relevant in response to the particular 
question. Sometimes, in responses to subsequent questions, further relevant 
information under the heading of earlier questions would come to mind. The 
interviewer listened closely to the responses and requested elaboration, through 
prompting, on any points where ambiguity was created in his mind. At all times, the 
interviewer was intent on understanding with clarity the views of the respondent, and 
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to record the data through hand-written notes and through tape recordings. At all 
times, during the interview process, the intention was to capture the views of the 
respondents without being too hampered by technical procedures. 
Schedule of interviews using the seven questions in the Stage lA Survey. 
During the conceptual stage of the research, the initial intention was to investigate the 
key issues which are involved in the development of a country's construction industry. 
It was found that this was best achieved by some initial interviews with experts who 
were then working in the field. It was believed that the opinions held by these 
individuals would provide a good overview of the problems and issues being 
experienced. This would, in tum, point the way to possible areas to investigate further 
from the literature and from empirical sources. The seven questions were listed in 
Appendix G. 
Responses from these questions are reported and analysed in Chapter 4 Results from the 
Study I - Qualitative Data Analysis. The list of respondents and relevant details of their 
background is shown in Appendix H. 
The identity of the interview respondents is not given in every case, since some wished 
it not to be. Also in the case of the CSCEC, there were two separate interviews with 
different sections of the organization, hence respondent A and B. One respondent was 
interviewed twice as a check on the durability over time of the views that had been 
g1ven. 
Schedule of interviews using the seven questions in the Stage lB Survey. 
The follow-up interviews used the same questions as in Stage 1A. The reason for this 
was that the purpose was to discover if there were any new variables to add the 43 
already captured from Stage 1 A Thus it was important to maintain the consistency in 
the set of questions used. In this sense, the Stage 1B was a confinnatory data gathering 
procedure. As the results will show later in Chapter 4, there were no additional 
variables to add to the 43 already captured. In the practice of grounded theory, the fact 
that no additional variables come to light is regarded as a stage of closure to the data 
gathering process (Eisenhardt 1989: 545). 
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3.4 Study Number 2 nature, purpose and techniques 
3.4.1 The Quantitative Survey Questionnaire design 
The interviews at the Stage 1 A and B of the study identified 4 3 variables of 
relevance to construction industry development. To these were added the 19 
variables mainly from the documentary sources, making a total of 62.The purpose of 
this next stage of the research design was to capture data from a wider group of 
people involved in the development process. 
Almost everyone has an interest in the performance of the construction industry. 
Industries such as aircraft manufacture or computers, or occupations such as 
accounting or serving in a fast food restaurant, have an impact on many peoples' 
lives. Yet, the potential customers ofthese industries and occupations have 
considerable choice about whether to fly, or have someone do their accounts, or 
where to eat. Construction output, in providing such basic needs such as roads, 
drains, bridges, as well as buildings for public and private use, is all-pervasive. The 
effects of the construction industry's performance, whether through products or 
services rendered, are very far-reaching, often implicit in everyones' life. How, then, 
to measure its performance as it affects its stakeholders? How to identify who these 
stakeholders are? 
The answer to these questions lies at the heart of the concept ofthe construction 
industry, and the capture of a variety of views about its performance. The 
questionnaire was designed with a variety of stakeholder respondents in mind, since 
they are the ones to evaluate performance. The essential points of the questimmaire 
are described here as follows: 
1. The design of the questionnaire 
The list of 62 variables is long, and could give cause for concern. However, 
since the object of the data collection is to reduce the complexity through factor 
analysis, this was alleviated by two features, namely a) breaking up the list into 
groups of 5 or 6, separated by blank spaces; and b) placing related variables 
together. Instructions were made as clear as possible, and this was validated 
through the use of a pilot survey. An example of how to answer the 
questionnaire was given at the begitming. A choice of 'Don't know' was 
113 
provided. It was possible, through careful attention to formatting, to contain all 
the questions within four sides of A4 paper. 
2. The target respondents and capturing of their views 
A variety of industry stakeholders was the target group, these being from a range 
of countries. The use of the internet allows access to these stakeholders, 
especially through groups such as the Cooperative Network for Building 
Researchers (CNBR). However, traditional paper based versions of the 
questionnaire were also used in order to capture responses. 
3. Evolvement of the design to capture IMPORTANCE as well as STRENGTH 
The strength of variables influencing the development of the construction 
industry is clearly an important measure to capture. However knowing a 
variable's strength is not sufficient to provide clear understanding of the 
situation. For example, in many countries, conuption is cunently a strong factor 
influencing the development of the construction the industry. This does not 
mean that it is desirable. Greater understanding of this variable can therefore be 
gained by eliciting views about the importance of the factor for the future 
development. Thus, for each of the 62 variables, a score for current strength and 
a score for future importance were requested. 
4. The choice of measurement scale 
Two different measurement scales were necessary for the scores of current 
STRENGTH compared to future IMPORTANCE. For the former, a range from 
very low (0) to very high (4) over a five point scale was selected. But for the 
latter, a range from negative (-2), through neutral (0), to positive (+2) was 
necessary. For example, it could be that to improve the development of the 
construction industry, less corruption is desirable. Likewise, for the variable 
ethical behaviour, a high score might be desirable. The capturing of data for the 
two sets of scores relating to STRENGTH and IMPORTANCE, were treated 
separately for the purposes of analysis. In designing the format of the 
questionnaire, it was decided better to place the response boxes side by side in 
order to avoid duplicating the list of 62 variables. 
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5. Alignment of respondent experience with their responses 
Many construction stakeholders have had experience at working in several 
countries. In order to avoid confusion in responses and subsequent 
interpretation, the respondents were requested to base their answers on only one 
country, and to state the name of that country at the beginning ofthe 
questionnaire [Ql]. 
6. Respondent characteristics 
Questions 3 to 6 invited respondents to indicate their background experience, 
both in terms of their stakeholder role, number of years and type and number of 
countries worked in. 
7. Miscellaneous 
Although the list of 62 variables was already long, a space was provided for 
respondents to add their own variable descriptions and provide their own scores 
for them. 
3.4.2 The Study Number 2 nature, purpose and techniques: Factor Analysis 
Factor analysis is a statistical technique that falls under the general heading of 
Multivariate Data Analysis, or Multivariate Analysis. Multivariate analysis can be 
classified into two groups, "dependence methods" or "interdependence methods" 
according to the relationship between the variables in the group. An "analysis of 
dependence" would attempt to explain or predict the dependent variable on the basis 
of two or more independent variables. In contrast, the goal of "interdependence 
analysis" is to give meaning to a group of variables that share common 
characteristics (Zikmund 1997: 657-8). Factor analysis is a subset of the 
interdependent methods of analysis. Figure 3.5 shows factor analysis in this context. 
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Figure 3.5 Multivariate analysis classification (based on Zikmund 1997:657-659) 
All multivariate 
methods 
Dependence 
methods 
Interdependence 
methods 
Multiple regression 
Multiple discriminant 
analysis 
Multivariate analysis 
of variance 
Conjoint analysis 
Canonical analysis 
Factor analysis 
Cluster analysis 
Metric 
multidimensional 
scaling 
Nonmetric 
multidimensional 
scaling 
According to Hair et al ( 199 5 :223) the technique of Factor Analysis has found 
increased use during the past two decades in the various fields of business related 
research, especially marketing and persmmel management. Kline (1994) claims that 
the technique is widely used in psychology and the social sciences, with some 
branches finding it a necessity. 
Norusis (1988:B41) explains that the technique can be used 
" ... to identifY a relatively small number of factors that 
can be used to represent relationships among sets of 
many interrelated variables. " 
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Kim and Mueller (1978a: 5) confirm this view and elaborate: 
"Exploratory factor analysis attempts to reduce a set of, say ten 
variables, into two or three underlying "factors". Confirmatory factor 
analysis, on the other hand, posits that there are, say, two underlying 
factors for a set of ten variables and then seeks to determine whether 
this hypothesis does hold. " 
3.4.3 The suitability of factor analysis to construction industry development 
An evaluation ofthe utility of the factor analysis technique to the subject of 
construction industry development needs to match the traits of the subject to those of 
the technique. The characteristics ofthe subject are uncertain both in terms of the 
number of concepts, their definition and the relationship between them. These 
concepts, or variables are a large number, and by inspection, there appear to be 
several subsets within the whole set. In order to simplify the identified variables into 
a few principle factors, the technique of factor analysis would appear to be the most 
appropriate. 
An example ofthe application of the technique in a similar setting to the subject of 
this research study is given by Norusis (1988: B-41). In a study of a community, a 
large number of variables, such as degree of industrialization, commercial activity, 
population, mobility, average family income, extent of home ownership, birth rate, 
etc., were chosen to describe its essential characteristics (Jonassen and Peres [1960] 
in Norusis 1988:B-41). There were 82 community variables in total. The technique 
of factor analysis was used successfully to simplify the total concept of community, 
and reduce the complexity to a relatively small number of underlying dimensions, or 
factors, of communities. 
Since, in the early stages of this research, the Pilot Study has revealed 43 variables, 
and the analysis of this stage has shown that some grouping of these is feasible, it 
was concluded that the technique of factor analysis would be an appropriate way of 
reducing the complexity. By such reduction, the benefits would be to discover the 
underlying factors. Identification of these would, in turn, allow a greater 
understanding of the total concept by postulating a theoretical model. The model 
could then be used by governments, international agencies, by researchers and by 
practitioners in the construction industry itself in order to make decisions for 
improvements to the industry performance. 
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3.4.4. Types of Factor Analysis 
The definition of factor analysis according to Basilevsky (1994:351) is generally 
understood to refer to a set of closely related models intended for exploring or 
establishing the structure among observed random variables. Kline (1994:5) explains 
a factor is a dimension or construct which is a condensed statement of the 
relationships between a set of variables. This definition is consistent with that of 
Basilevsky. Royce (in Kline 1994) is more precise in his statement that "a factor is a 
construct operationally defined by its factor loadings." Factor loadings are the 
correlations of a variable with a factor. The values of the correlations will vary 
between 1.0 (full agreement between two sets of scores) and -1.0 (full disagreement 
between two sets of scores). A value of zero indicates no correlation 
There are two types of Factor Analysis. These are Exploratory Factor Analysis and 
Confirmatory Factor Analysis. (Kim and Mueller 1978b:83-84) 
Exploratory Factor Analysis is factor analysis that is mainly used as a means of 
exploring the underlying factor structure without prior specification of number of 
factors and their loadings 
Confirmatory Factor Analysis is factor analysis in which specific expectations 
concerning the number of factors and their loadings are tested on sample data. 
In the case of the 43 variables contributing towards construction industry 
development, a exploratory factor analysis is needed to establish the underlying 
structure. 
In both of these types of factor analysis, three basic steps are involved: 
• Preparing the relevant covariance matrix; 
• Extracting initial factors; and 
• Rotating the terminal solution. (Kim and Mueller 1978b) 
In the initial factoring step there is the common factor model and principal 
components analysis. 
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Both methods are effective and widely used means of exploring the 
"interdependence" between variables. They differ in that principal components are 
mathematical functions of the observed variables, whereas common factors are not 
expressible by the combination of the observed variables. 
3.4.5. Assumptions in Factor Analysis 
To a certain extent the successful use ofthe teclmiques of factor analysis relies on a 
mixture of statistical tools and the researcher's experience of the whole subject matter 
and data set. 
''Ascertaining the underlying common factor structure 
from the observed covariance structure is always 
problematic. These basic uncertainties have nothing to 
do with statistical estimation and must be resolved on 
the basis of extra-statistical postulates - the postulate 
of factorial causation and the postulate of parsimony" 
(Kim and Mueller 1978b: 8,9). 
Users of the teclmique, therefore, still need to use judgement in applying the 
statistical tools as well as having a thorough understanding of the subject from which 
to interpret the results. 
3.4.6 Conditions to ensure validity of results in Factor analysis 
Although well established as a teclmique, several studies using Factor Analysis have 
been shown to be technically inadequate and with results of limited value (Cattell in 
Kline 1998:2). Careful attention needs to be paid to the procedures to be followed at 
each stage of the data analysis and interpretation, and these have been fully explained 
in Chapter 5. 
3.5 Summary and Conclusions 
The methods adopted in this research have been selected in order to take a fresh look 
at the topic of construction industry development. A two-stage approach has been 
selected with the first stage comprising interviews with industry experts. The 
rationale of these is that through capturing the views of expe1is, representing a range 
of experience in different countries, an up-to-date set of impmiant variables can be 
identified. The second stage, using the variables already established, is designed to 
elicit views on the current strength of these variables, as well as their future 
impmiance, as applied to a particular country. Through the use of the technique of 
119 
statistical exploratory factor analysis, the long list of variables can be reduced to a 
shorter list of key factors which influence the development of the construction 
industry. Two separate sets of data need to be captured, namely scores of current 
STRENGTH ofthe variables, as well as scores of future IMPORTANCE. These are 
analysed and fully described before being linked together in subsequent chapters. 
The benefits of this staged methodology is that: 
1. it allows a relatively independent view of the key variables through the eyes 
of the industry experts of Study 1 A; 
2. the variables are confirmed by the further interviews at Study 1B; 
3. the documentary data adds additional recent variables; and 
4. the international survey in Study 2, having been based on the analysis of 
Study 1, confirms the relevance ofthe variables as well as approximate their 
strength and importance. 
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CHAPTER4 
RESULTS FROM THE STUDY 1- QUALITATIVE DATA ANALYSIS AND 
FACTORS FROM DOCUMENTARY SOURCES 
4.1. Introduction 
In this chapter the results of the interviews are presented, analysed and interpreted. 
As has already been explored in other chapters, the starting point for the interviews 
was the belief that the pool of knowledge about construction industry development is 
steadily increasing, yet the fundamental theoretical foundations of the discipline are 
not so far established (Ofori 1994). Earlier reviews of the literature had called for 
new approaches to research in the field of construction industry development. To 
understand the nature of the key variables affecting the development of the 
construction industry, a series of in-depth interviews were carried out with experts 
involved in the discipline. It was intended that these would provide a fresh and clear 
picture from the field. Prior to the interviews, no theoretical framework had been 
assumed so that data collection was based on a list of questions, and a conscious 
effort was made to keep the questions open-ended (semi-structured interviews). 
Thus, the approach taken was one of an exploratory nature. Any factors were 
expected to be grounded in the data itself (Glaser and Strauss 1967). It was 
anticipated that this initial qualitative data approach could be followed through later 
with a quantitative counterpart. This chapter therefore concludes on the position at 
the end of the exploratory interviews 1• 
4.2. Methods used in qualitative data collection 
The range of qualitative approaches to research inquiry is extensive and the 
guidelines in Miles and Hubennan (1994) were followed. One of the strengths of 
qualitative data is that they focus on naturally occurring, ordinary events in natural 
settings. Thus the data provide a have a strong representation of real life, and have a 
richness and holism. Most important in this stage of the research inquiry is the 
power of qualitative data in enabling discovery, exploring a new area and for 
developing hypotheses. In addition they have strong potential for testing hypotheses, 
1 An earlier version of this is provided in Fox (1999b). 
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and are useful in supplementing, validating and explaining quantitative data gathered 
in the same setting. 
The interviews were conducted on the basis of a framework of seven questions -
formulated through an understanding acquired through the literature up to 1995. At 
that stage, there was a body of literature that was well-established in the sense that it 
was cited by the key authors contributing regularly to the literature in the field [ eg., 
Ganesan, Hillebrandt, Miles, Ofori and Wells]. Thus the important questions were 
those which had arisen within the literature up to that time. The questions used in the 
interviews were listed in Appendix G. 
The questions were framed in an open-ended way and the responses were recorded 
using field notes and tape recording for later transcription and analysis. The 
interviewees were all experts in the discipline of construction industry development. 
Some held positions in national governments or government-funded agencies active 
in the construction development function. Some others were practitioners with 
backgrounds in the field through employment by international agencies, such as 
World Bank, or International Labour Office. Two were leading academics, 
recognised internationally in the field. Four of the interviews were carried out in the 
summer of 1995 in the UK. One interview was conducted in Southeast Asia during 
the same summer. All five of these respondents had wide experience of construction 
industries in both developing and developed countries. Some preliminary analysis 
was carried out on these before a further three interviews were scheduled in late 1997 
in Southeast Asia. The background experience of these was of one country only. 
Two of the latter interviews were conducted initially by direct contact and with 
follow up correspondence. In these two cases, the responses were provided by 
correspondence. Except for these latter two cases, all of the interviews were about 
one hour duration, sometimes up to 90 minutes. The interview transcripts were 
reviewed and the teclmique of content analysis used to abstract the important 
concepts. 
4.3. Results from Interviews 
The main results from the interviews are shown as key variables influencing the 
development. A list of these is shown at Table 4.1. From the list of 43 variables 
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which were mentioned as important to the development of the construction industry, 
it can be seen that these are arranged under 5 headings. These are generic headings 
and combine together similar variables. The headings under which the variables 
have been grouped only emerged after the initial list had been examined and a 
pattern was apparent. The groups with the largest number of variables were those 
headed Key Resource Variables and Government-induced Variables, each with 11 
variables. The other generic headings were Intervention Strategies (9 variables), 
Within Industry Variables (7 variables) and International External Variables (5 
Variables). However, a closer inspection showed that in four of the generic groups 
these included variables relating to values, attitudes and perceptions. These are 
shown in italics in Table 4.1. This was unexpected and some reflection was made as 
to the reason for this set to emerge. Out of the total of 43 variables, this set 
numbered 16 or about 37%, and hence represent the largest single aggregated set. It 
was decided to explore the nature of values, attitudes and perceptions, and their 
relationship to construction industry development. The next section describes this 
set, the other groups of variables will follow later. However the variables under each 
of the 5 generic headings are shown in the table to indicate their range and nature. 
4.3.1. Values, attitudes and perceptions 
This section will not examine all of the variables in detail since it is not necessary at 
this stage to write a full account. Instead, a selection of illustrative variables will be 
used to cover the scope of the various stakeholders involved in construction industry 
development. Of all the 43 variables mentioned by the respondents, the largest 
number, (16) fell under this heading. Of these, 7 were mentioned as being 
government related. These are dealt with first. 
4.3.1.a Values and attitudes of government (7 Variables) 
Five respondents mentioned the govennnent values concerning intervention. All 
except one said that intervention by government brings positive outcomes. 
Respondents holding this view all gave reasons to support their belief. One stressed 
that it is essential to intervene, since the construction industry needs encouragement, 
support, and sustainability. Another emphasised this role in terms of the functions 
such as education, legislation, regulation, fiscal and monetary policy that only the 
government can do. Greater emphasis on this role arises in developing countries, 
where some 75% of the construction contracts are with the government as client. 
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Table 4.1: Key Variables in Construction Industry Development 
RESPONDENT A B c D E F G H 
Experience in developed countries ...; ...; ...; ...; ...; ...; ...; 
Experience in least developed ...; ...; ...; ...; ...; ...; 
countries 
INTERVENTION STRATEGIES 
1 Training and education ** * ** ** ** 
* 
8 Govemment policy supporting * ** ** ** ** 
private industry (contractor) ** ** 
39 Institution building I institutional ** * 
development 
26 The mentor system * 
(contractor/subcontractor) 
27 Tri-partite agreements * 
(govemment/contractor/union) 
29 Contractor motivation through ladder ** 
of opportunity 
(contractor/subcontractor) 
43 Intervention by CID Agency ** ** * * ** 
(client/contractor) ** ** 
** 
** 
44 Research and Development * * * 
16 Level of confidence I trust about ** * ** ** * ** * * 
intervention strategy * ** * * 
KEY RESOURCES VARIABLES 
2 Limited finance * ** * 
** 
* 
11 Lack of investment * ** 
6 Limited materials * * * 
10 Lack of plant * * 
40 Lack of power (electrical) * 
5 Limited telecommunications * ** * 
infrastructure (telephones) 
14 Limited craft and operative skills * 
3 Limited technical knowledge * * * 
4 Limited management skill * * 
7 Lack of entrepreneurial skills ** * 
45 Limited skills generally (unspecified) ** 
Note: Vanables numbered 18 and 30 are missmg through merger with other similar 
variables 
A=Taylor; B=Edmonds; C=Bentall; D=Wells; E=Ofori; F=Low; G=Tanaka; 
H=Vietnam [the last two responses were mainly by conespondence] 
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Table 4. 1: Key Variables in Construction Industry Development (continued) 
RESPONDENT A B c D E F G H 
GOVERNMENT -INDUCED 
VARIABLES 
17 Government bureaucracy ** * 
* 
20 Dependence on external aid * * 
31 Business environment 
** * * 
* 
33 Workload- variable levels ** 
9 Good communication between * ** 
Government and Contractors 
32 Corruption * ** 
19 Government attitudes too rigid * 
28 Government values concerning * * 
employment 
35 Government response to political * 
influence 
36 Government values concerning * * * ** ** 
intervention 
** 
* 
3 7 Government attitudes concerning its * 
ima~e 
INTERNATIONAL EXTERNAL 
VARIABLES 
21 Aid agency procedures too strict * 
12 Market influence of overseas * 
contractors 
24 Attitudes of international contracting ** 
staff 
15 Lack of confidence in indigenous * 
skills 
22 Aid agency perceptions/attitudes ** 
* 
WITHIN INDUSTRY VARIABLES 
3 8 Performance measurement of the * * * 
industry 
41 Competition between contractors too * 
high 
42 Fragmentation of organisations and * 
functions 
13 Senior construction manager * 
perception 
23 Only short term thinking of * 
indigenous industry 
25 Unionjlexibility * 
34 Contractors perceptions/attitudes/ ** * 
culture 
NOTE: The number of astensks * md1cates the number oftlmes a vanable was ment10ned 
by the respondent. 
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these cases govemment therefore has tremendous influence on the shape of the 
industry. Several respondents suggested that successful intervention depends on 
good judgement in the process of deciding where and when to intervene. One 
respondent in a developed country mentioned a negative outcome from intervention 
by govenunent in that the industry was too much protected and therefore not so 
competitive in the international market. 
Two respondents spoke of govenm1ent values in relation to using the industry to 
create employment. Government can encourage contractors to orientate their 
selection of methods of construction towards labour-based rather than plant 
intensive. 
4.3.1.b Values and attitudes within the construction industry (4 Variables) 
The second group of variables comprises values and attitudes held by people in 
private sector organisations. The local contractors often are perceived by 
govenunent officials, external aid agencies, and by international competitors as being 
deficient in providing a full and competent construction service. Meanwhile, in 
some developing countries contractors labour-based methods are cheaper than 
machine-based methods of construction. Yet some contractors have the wrong 
perception that methods of construction need to be 'modem', even when these are not 
an economic solution. 
4.3.1.c Values and attitudes of international agencies (4 Variables) 
Intervention by external agencies can produce conflict in attitudes as illustrated by a 
respondent's example from the continent of Africa. DANIDA constructed a road in 
Tanzania. This was a project, funded and built almost entirely by Danish people and 
contractors. The donor attitude would be interpreted, most likely, as one of altruism, 
a desire to help. However, the local contractors did not gain any experience. 
Because the Tanzanian people did not build the road, their attitude was not one of 
ownership. As a result, the maintenance and care of the road was not done with any 
commitment. Thus, given the international aid donor attitude and action that was 
ostensibly positive, this produced a corresponding attitude in the aid recipient that 
was negative. An alternative interpretation may arise from the common allegation 
about many cases of 'aid with strings attached'. This occurs where less altruistic 
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'donors' have been shown to extract more than what they give, in tenns of, 'palming 
off over-priced services and/or obsolete teclmologies from their countries, enforcing 
lucrative contracts/ service agreements for their own organisations. 
Attitudes such as these and values that underpin them were claimed to be very 
influential in the opinions of respondents. In the case of less developed countries, 
there is a tendency for them to depend on aid from donor countries. There is an 
attitude of dependence. However, this does not enable a sustainable situation. 
To summarise the thrust of the last two paragraphs, the actions of agencies, 
governments and anyone else interested in the development process may be 
attempting to improve a particular situation. Despite good intentions stemming from 
their values, in the process of their realisation, these donor agencies may be creating 
a dependency on the donor of aid. In the short tenn an improvement can be shown 
but in the long term the dependency created becomes self-defeating. By contrast, the 
values of self-reliance, reflection, self-assessment and improvement are those 
associated with independence. They are values that many western developed 
countries hold in common, and they are values needed by the individuals, 
organisations, and industries that want to develop. These are discussed in Section 
4.4 following. 
4.4. Discussion of Results with Reference to the Literature 
The emergence of a set of variables under the heading of "Values, attitudes and 
perceptions" came directly from the data. The set was grounded in the data, and in 
this sense the group did not arise from any explicit a priori assumptions. With 
reference to the literature, the influence of values, attitudes and perceptions [V AP] 
on the development of the construction industry has not been the subject of any 
research study. Therefore it is necessary to establish the basis for such a linkage. In 
order to do this, the discussion of the results is structured in two main sections. First 
is to explore, through the literature, the nature of the link between the related 
concepts of values, attitudes and perceptions [V AP] and the concept of industry 
development. This is in order to show that there is research support for the sequence 
as shown in Figure 4.1. 
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The sequence as shown in Figure 4.1 is shown as two versions, A and B. There is 
conflict in the literature about the whether attitudes influence perceptions or vice 
versa
2
• In order to avoid unnecessary discussion on this point, both possible 
sequences are shown. Since it is not material to the overall causal relationship, that 
is, values and attitudes influence industry development, the exact sequence between 
the concepts of 'values' and 'industry development' is not the concern here. In this 
sense, the intention was to find evidence for the existence of a general case of this 
relationship, as well as to define the basic concepts. Second, was to review the 
literature to establish the extent to which there is recognition of the link between 
V AP and construction industry development. The development of the construction 
industry might therefore be regarded as a particular case of this relationship. 
Figure 4 1 The concepts linkim?: values and industry development . 
I A I I B I 
Values Values 
Attitudes Perceptions 
~ 
Perceptions 
Attitudes 
Behaviour Behaviour 
Industry Industry 
Development Development 
2 On this point, the author is grateful for the advice of Dr Michael Bresnan immediately after a paper 
on these findings was presented at a conference in Cape Town in September 1999 (Fox 1999b) 
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4.4.1. Linking Values to Industry Development- the general case 
With reference to Figure 4.1, the definitions of the concepts of values, attitudes and 
behaviour and the relationship between them are provided by Rokeach (1973). He 
states that values are multifaceted standards that 
"guide and determine action, attitudes towards 
objects and situations, ideology, presentations of self 
to others, evaluation, judgement, justifications, 
comparisons of self with others and attempts to 
influence others. " 
Elsewhere he adds more clearly the link to behaviour: 
" .. .[Values are]. .. guides and determinants of social 
attitudes and ideologies on the one hand and of social 
behaviour on the other. " 
For the link between values and industry development, Ho (1985:2) also cites the 
work of Rokeach: 
"Values are important for the simple reason that 
development is undertaken by and for human beings. 
The path a nation chooses to take in its quest for 
development is influenced by the values of the 
leadership and perhaps also by the values maintained 
by international aid agencies and foreign powers. 
How the general public responds to development 
policy of the government is influenced by their values. 
The roles an institution plays in development are 
influenced by the values of the society, since an 
institution may be defined as "a social organization 
that has evolved in society and has been 'assigned' the 
talk of specialising in the maintenance and 
enhancement of selected subsets of values and in their 
transmission from generation to generation. " 
(Rokeach 1973) " 
Dealing with the link between V AP and industry development, the link between 
values held by individuals and national development has already been the subject of 
research for some decades (Weber 1904, Lerner 1958, Hagen 1962, and McClelland 
1961). The establishment of the link between values and development can be traced 
as far back as Weber (1904) at the turn of the last century. It is not necessary to 
examine this history in detail. The intention is simply to show that the link exists, 
and that its existence is still valid in current paradigms of development theory. For 
recent evidence, it will therefore be sufficient to cite the work ofHo (1985), Sinha 
and Kao (1988) and Harrison (1992). 
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Ho's (1985) study compared values between people in Hong Kong and China 
mainland. His empirical study based on a quantitative survey of around 1000 
respondents found that there were differences between peoples' values in these two 
groups. The study distinguished between material and nonmaterial values. These 
differences were evident not only between these groups but also within the groups. 
In the case of Hong Kong, there was also a distinction between materialist and post-
materialist values. This difference was accounted for by age. There was a clear link 
between values and development. 
Sinha and Kao (1988: 10-27) challenge the view of development as espoused by 
Weber and McClelland, among others. They claim it offers only a Westem view, 
and a too narrow one at that, being perceived as being too narrowly focused on 
economics. In short, exogenous approaches to development are bound to fail 
because they fail to recognise the unique characteristics of the culture to which they 
are being applied. By contrast, by taking an endogenous approach, the concept of 
development focuses on man in his/her cultural environment, and thus takes these 
attributes into account. Although they express hesitation in confirming a direct link 
between values and development, because of faulty sampling procedures and lack of 
good empirical studies, they do support this through 6 separate empirical studies. 
Harrison (1992) gives a personal account together with detailed supporting data that 
indicates the close links between culture and economic and social progress. This 
thesis is applicable not only between nations but also within nations where there 
exists a multi-cultural society. Harrison uses examples from USA experience to 
support his belief that cultural values play a key part in distinguishing between the 
performance of different groups. 
These preceding paragraphs have been sufficient to establish the existence of the link 
between V AP and development in the general case. 
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4.4.2. Linking Values to Construction Industry Development - the particular 
case 
The last part of this discussion section presents a commentary on the literature of 
construction industry development. Its purpose is to explore the extent to which 
values, attitudes and perceptions arise amongst the abundance of concepts that seek 
to explain the process of construction industry development. 
The existence of a linkage between V AP and construction industry development is 
not so clear. Even in the established literature dealing with construction industry 
development, there is no coherent picture of these variables. For example in the 
internationally recognised seminal work on the subject by Ofori, the only reference 
to V AP in the index is to "attitudinal training" of construction workers (Ofori 
1993: 173). However, there are some isolated indications of attitudes and perceptions 
in several ofthe causal models that Ofori presents in his first two chapters (Ofori 
1993:21,23,25,38). 
4.4.3. Key resource variables 
Under this heading, Ofori uses examples of, "Social perception of progress" and 
"Lack of importance of construction to government" as variables contributing to the 
shortage of materials in developing countries. Of the human resources, (Ofori 
1990:159) three V AP variables feature prominently, these being "social attitudes", 
"persons willing to work in construction" and "Remuneration in construction and 
prospects for self-advancement of workers". 
4.4.4. Within industry variables 
Of the variables contributing to the inappropriateness of construction contract 
documents, two ofthem are "developing countries seeking 'inspiration' from 
abroad" and "importance of goodwill in local contracts". Others that fall under this 
heading include those underlying variables leading to a shortage in construction 
personnel "lack of attractiveness of construction careers" and "poor social image of 
construction". To a certain extent another variable cited by Ofori, "recognising the 
importance of construction" could also be placed under this heading, although in 
some countries this might be the responsibility of government. 
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4.4.5. Government-induced variables 
Strassmann and Wells (1988:235) clearly believe that the construction industry needs 
to be recognised by govermnent as unique such that its industrial policies need to be 
tailored to suit. In their view, government attitudes are seen as very significant in 
industry development. Kinnani (1988:12) supports this view in terms of the attitudes 
of government officials towards contractors as described in his World Bank 
Discussion Paper. He recommended training Government officials so that they would 
treat contractors as partners and administer contracts on a fair and equitable basis. 
4.5 Summary and Conclusions 
In the search for improved models of construction industry development, a series of 
in-depth interviews were conducted with experts in the field. A grounded theory 
approach was used in order to capture fresh insights to a discipline that is just 
emerging. The results of this data gathering exercise were to identify 43 variables 
that influence the development of the construction industry. These were studied and 
arranged under five headings. To a certain extent, the categories chosen are not 
mutually exclusive. The two largest groups were under the headings of 
"Government-induced variables" and "Key Resources Variables". The inspection of 
the generic groups showed that overlaid on these were variables of "Values, 
Attitudes and Perceptions". These were found to be intersecting, in the sense that of 
the 43 total variables, 16 fell under these combined headings and was therefore, in 
aggregate, the largest single group. Given that this was not expected at the outset, it 
was considered worthwhile to explore the research literature and find out whether 
there was any support for the linkage between values and development. 
The links between values and industry development go back right to the beginning of 
the 201h century. To the social science community, particularly, the psychologists 
and sociologists, this will not be new. However, in the fledgling discipline of 
construction industry development, this appears to be surprising. It is suggested that 
the surprise is not so much because of an omission of the concepts of values, 
attitudes and perceptions from the existing literature, because, as this brief review of 
the construction industry development literature shows, the concepts have already 
found their place. As can be seen from the literature review in Chapter 2, several 
authors had already captured the importance of attitudes and values from their 
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studies, namely Bowley (1966), Napier (1970) and Ofori (1981), but in te1ms of the 
current literature and conceptual frameworks, these concepts have been pushed aside 
and not yet found acceptance. This may stem from the predominance of researchers 
with a background of economics or engineering within the discipline, and also within 
the international organisations such as the World Bank that have attempted to 
intervene in the construction industries of various countries. 
The pursuit of further data to confim1 the findings from these interviews was seen to 
be the next logical step. The decision was made to engage in a wider, quantitative, 
line of enquiry to confirm these tentative findings. Amongst the issues to be followed 
through with was seen to include the role of education and training amongst the 
stakeholders of the construction industry. The justification for this line of reasoning 
was this: through the leaming process, there is an opportunity to make people aware 
of their own values, and the way these influence actions/behaviour. In addition, 
when the oppmiunity arose during the period of quantitative data collection, further 
interviews were conducted. A further 14 interviews were executed, and although they 
are not reported here in detail, they did not add any further significant variables to 
the data already obtained through the initial 8, suggesting that convergence had 
occurred. Thus, the fonnulation of the quantitative data collection instrument was 
founded on the 43 variables identified thus far. 
4.6 Additional Variables added to the questionnaire 
After the collation of the 43 variables from the interview data as described in eh. 4, 
an inspection of them and comparison of them with the recent activities of 
construction research institutes such as the en, en Australia, and Eei, showed that 
there were a number of themes which had not been picked up. Examples of these 
include many of the popular areas currently of research interest. Given that these 
institutions were specifically set up to research into topics that would help the 
construction industry to develop, it was decided to include additional variables in the 
list. 
For some of the variables, the wording as reported by the interview respondents was 
adjusted to make it more neutral. For example, many of the respondents reported that 
barriers to the development of the construction industry included such things as a 
lack of materials, or lack of plant and equipment. These shortages may not apply in 
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lack of materials, or lack of plant and equipment. These shortages may not apply in 
every country, and it was decided to change the wording to "Availability of 
materials" and "Availability of plant and equipment" in order to allow respondents to 
select this as a variable whether the availability was too much or too little. 
Other variables were re-phrased to discriminate more exactly between similar 
concepts. For example, one of the variables mentioned in the interviews was 
institution building/ institutional development. This covers a wide variety of different 
types of organisation. This single variable was thus replaced by three commonly 
found institutions, namely: "Trade associations"; "Professional Associations" and 
"Industry-wide association of stakeholders". The intention was to distinguish 
between these institutions, as some of them might have more influence than others. 
Through these three steps, an additional19 variables were added, taking the original 
43 collected from the interviews to 62. Some of these variables were added with 
reference to publications from the construction research institutes mentioned above. 
Both hard copy and internet sources were used to capture these. Hence for the 
institutions shown in the first three columns of table 4.2, no dates have been entered. 
The additional 19 variables include the following: 
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Table 4.2 Additional variables captured from documentary sources 
References 
"<:!" "<:!" r- 0\ 0\ 0\ 
-0\ 0\ 0\ 0\ 0\ 0\ 0 0\ 0\ 0\ 0\ 0\ 0\ ~ 
- - - - - -
;; 
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Trade Associations 
Professional Associations * * 
Industry-wide association of 
' 
* * stakeholders 
Effective co-ordination between 
* * g_overnrnent departments 
Ethical behaviour * * 
Government's understanding of 
* * the construction industry 
Investor confidence in economic 
* * environment stability 
Investor confidence in political 
* * environment stability 
Diversity of standards and 
* * * * specifications 
Appropriate production 
technology selected by * * * * 
contractors 
Attention to supply-chain 
* * * * management 
Shared values amongst 
* * * stakeholders 
Prefabrication and standardised 
* * * * production 
Attention to best practice * * * * 
Attention to organisation culture * * * * 
Use o[-Qartnerin_g * * * * 
Use of computing skills * * * 
Use ofE-Commerce * * * 
Use of construction IT * * * 
Use ofbenchmarking. * * * * * 
Note: shaded columns md1cates report which had not been pubhshed pnor to the 
compilation of the questimmaire. *indicates that this variable was included in the 
report as an important one. 
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CHAPTERS 
RESULTS FROM STUDY 2- QUESTIONNAIRE SURVEY USING 
QUANTITATIVE DATA 
5.1 Introduction 
This chapter describes the background to the quantitative data collection exercise, 
and presents the main results of the factor analysis. Whereas the methodology 
chapter describes the steps taken in designing the questi01maire, this section provides 
an account of the execution ofthe methodology. The questionnaire is shown in 
Appendix I. A list of variables and reference numbers is provided at the end of this 
chapter (Table 5. 39). In this table, the numbering matches the data as used in the 
SPSS file and this is shown in Appendix M. For example, the second column headed 
V5 represents the first factor as shown in Table 5.39, which is the data entry for the 
score of STRENGTH. Likewise, column V129 in Appendix M represents the score 
for IMPORTANCE for the same of"training and education". 
5.2 Characteristics of the sample of quantitative data 
Full details of the actual data collection process and difficulties encountered are 
provided in Appendix J. The data collected from the respondents did not come all 
from the population originally envisaged. The deviation from the intended 
respondents and actual is shown below in Table 5.1. 
5.3 Preparatory data checks and analyses related to respondent profiles prior to 
executing the factor analyses 
For the purposes of this section, a statistical software package was used to execute all 
data manipulations. The software package used for this part of the analysis was SPSS 
version 10.0.0 (SPSS : 1999). Before the factor analysis was executed, a number ot 
checks were carried out on the data. These were mostly a se1ies of steps done in 
sequence to test the homogeneity of the data with respect to the profile of the 
respondents as elicited in Section B of the questiom1aire in relation to their 
responses. For example, Section B of the questi01maire elicited a response in the 
following areas: 
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Table 5.1 Planned and Actual Numbers of Respondents in Survey 
Category of Respondents or notional Number of Number of 
group identity a Respondents Respondents 
Planned Actual 
Members of CNBR and Mailbase 100 30 
Members of Mailbase Included in Nil 
above item 
Delegates of CIB TG29 Conference 1999 100 4 
China Mainland academics 50 1 
China Mainland practitioners 50 4 
China Mainland government officials 10 2 
China Hong Kong academics 20 4 
China Hong Kong practitioners 50 2 
China Hong Kong government officials 50 nil 
ern contacts 50 nil 
Delegates of AsiaConstruct Conference 2000 0 19 
Personal contacts 10 6 
TOTALS 490 76 
a) Note: Regretably It was not possible to obtam the numbers of respondents m each populatiOn. 
Respondent Profile variables 
Question 3: Number of years of experience of the construction industry 
Question 4: Respondent's main area of experience (job role) 
Question 5: Number of countries the respondent has worked in (breadth of 
experience) 
Question 6: Country type that Respondent has worked in (nature of 
experience). 
The data from each of these questions was treated as a variable and a homogeneity 
test executed with each of the 62 variables used in Question 2. This sequence was 
executed twice, since each ofthe 62 variables were given a score both for current 
STRENGTH and for the future IMPORTANCE. 
5.4 Data checks in relation to the 62 variables of current STRENGTH 
For Questions 3 and 5, the variables are classed as interval or ratio scale data values 
and the relationship with the 62 variables can be tested using Pearson's product-
moment correlation coefficient, known as Pearson's r (Lehman 1991: 183). 
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For the Questions 4 and 6, the variables are classed as categorical I ordinal, and 
Pearson's r test is not appropriate. There are two commonly used measures of 
relationship for ordinal data. These are Spearman's rank-order correlation 
(Speam1an's Rho) and Kendall's tau (Lehman 1991:183). Both are designed for 
situations where one or both of the variables are measured on an ordinal scale. 
However, in this case, the requirement for analysing the data is not strictly 
comparing rank order. Since the research design has multiple conditions, the one-
way analysis ofvmiance ANOVA is appropriate to compare the means of the 
vaiiables, and indeed this was the procedure adopted. In using ANOV A, a further 
measure available is Levene's Test of Homogeneity (SPSS 1999). This can be used 
where the data does not follow a normal distribution 
The results of these data homogeneity steps are shown in the following tables (5.2 to 
5 .16) and a commentary is provided for each. As is the conventional practice, a 
significance level of 0. 05 was used throughout the analysis. 
5.4.1 Q 3 Respondents Number of Years experience in relation to the data set 
The first step of the analysis resulted in the identification of two significant variables 
(Table 5.2). 
Table 5.2 Correlation of Respondent Years of experience and the 62 
STRENGTH variables 
Si~nificance Variable Description S!g_n 
0.038 v 15 Research and Development + 
0.04 v 40 Corruption -
5.4.2 Q 5 Respondents experience of a number of countries 
The second step produced a single significant vaiiable (Table 5.3). 
Remarks 
With 62 vaiiables tested at the 0.05 level, the expected number of spuriously 
significant results is 62 x 0.05 = 3.30, ie., around 3 to 4 variables. Since there were 
only 2 or 1 items of significance, this was considered to be a homogenous sample in 
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respect of the years of experience, and the number of countries of experience ofthe 
respondents. 
Table 5.3 Correlation of Respondent Experience in a Number of Countries and 
the 62 STRENGTH variables 
Significance Variable / Description Sign Remarks I 
0.038 v 36 I Government bureaucracy - I 
This procedure was repeated for each of the variables associated with the Respondent 
Profile. 
5.4.3 Q 4 Respondents job roles (main area of experience) 
The sample collected showed a distribution of roles as in Table 5.4 
Table 5.4 Respondents Declared Main Area of Experience (Role) 
Main area of experience Frequency Percent 
Construction client 7 9.2 
Consultant 11 14.5 
Contractor 16 21.1 
Designer 3 3.9 
Educator 16 21.1 
Government official 5 6.6 
Others 6 7.9 
Quasi-govemment official 2 2.6 
Researcher 10 13.2 
Total 76 100.0 
For question 4, analysis of valiance ANOVA was used to compare means on a one-
way basis using role as a factor. The significant results are summarised in Table 5.5. 
This is a large number of valiables that appear to be related to the respondents' role, 
and further analysis was needed before making a decision to exclude them from the 
factor analysis. Therefore the decision was made to regroup the dependent variables 
of role so that fewer categories of role were used in the analysis. The frequency 
distribution of roles in Table 5.4 above shows that there are low numbers of 
designers and consultants. Also there are low numbers of clients, government 
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Table 5.5 Respondents Declared Main Area of Experience (Role) and 
Association with the STRENGTH variables 
Significance Variable Description Sign Remarks 
0.004 V22 Availability of finance + 
0.030 V23 Availability of + 
telecommunications 
0.003 v 46 Investor confidence in + 
economic environment 
stability 
0.01 v 47 Investor confidence in + 
political environment 
stability 
0.004 v 51 Influence of contractors + 
perceptions/attitudes/cultu 
re 
0.044 v 52 Performance measurement + 
of the industry 
0.013 v 54 Fragmentation of + 
organisations and 
functions in the industry 
0.037 v 56 Appropriate production + 
technology selected by 
contractors 
0.029 v 58 Shared values amongst + 
stakeholders 
0.000 v 59 Prefabrication and + 
standardised production 
0.039 V60 Attention to best P!actice + 
0.004 V64 Use ofE-Commerce + 
0.004 V65 Use of construction IT + 
officials and quasi-government officials. Therefore the designers and consultants 
were grouped together since they are both types of consultants. Likewise, clients, 
govemment officials and quasi-government officials were combined under the 
heading of 'Client'. Thus a revised coding structure was developed for the purpose 
of analysis 
The Table 5.6 below shows the categories of role before and after the regrouping 
procedure. The questionnaire included separate categories for the role of educator 
and researcher. This was intended to distinguish the orientation of people who might 
do one or the other exclusively. For those people who carried out a combination of 
these two roles, they could self-select the category which they preferred. 
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Table 5.6 Respondents Declared Main Area of Experience (Codes of Roles after 
re-Grouping) 
Main area of experience Main area of experience Code 
(before re-grouping) (after re-grouping) 
Designer (3) Consultant (14) 3 Consultant (11) 
Construction client (7) 
Govenunent official (5) Client (14) 1 
Quasi-govemment official (2) 
Contractor ( 16) Contractor ( 16) 5 
Others (6) Others (6) 6 
Researcher (1 0) Researcher (1 0) 2 
Educator (16) Educator ( 16) 4 
5.4.4 Q4 Association of Revised Role as Factor and the 62 STRENGTH 
Variables, after Re-grouping 
An inspection of the variables shown in Table 5.7 showed that they are all the 
variables added at a late stage based on current popularity in the construction 
management literature and internet. 
Table 5.7 Respondents Declared Main Area of Experience (Re-coded Role) and 
Association with the STRENGTH variables 
Significance Variable Description Sign 
0.034 v 46 Investor confidence in economic 
+ 
enviromnent 
0.022 v 47 Investor confidence in political 
+ 
environment stability 
0.002 v 51 Influence of contractors 
+ perceptions/attitudes/culture 
0.004 v 54 Fragmentation of organisations and 
+ functions in the industry 
0.004 v 58 Shared values amongst stakeholders + 
0.001 v 59 Prefabrication and standardised 
+ production 
0.015 v 60 Attention to best practice + 
0.042 v 61 Attention to organisation culture + 
0.002 v 64 Use ofE-Commerce + 
0.001 V65 Use of construction IT + 
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An analysis of these variables shows significant differences in the means of the roles. 
A possible pattem in this is that the researchers and educators score these much 
higher than the contractors. This may be because these variables do not have much 
impact on the day-to-day construction operations. However, these variables would 
be more likely to have a head office rather than a site-based impact. The existence of 
this difference is not satisfactory from the point of view of factor analysis as it will 
interfere with the results. There are 2 options to deal with this 
• to run the factor analysis without these 10 variables 
• to run the factor analysis without the inclusion of the particular roles which 
are at significant variance from the whole set of roles. 
It was decided to do an ANOVA based on the countries of experience of the 
respondents. 
5.4.5 Q6 Respondents experience in the types of country 
This was based on the question Q6-l to Q6-5. The categories to be analysed are 
aiTanged in ascending rank according to their stage of development. Thus: 
Table 5.8a Respondents Country Type Experience- Categories and Codes 
Country type (Single countries] Original Code Revised 
Number number 
Developing 26 1 26 
Developed 24 2 24 
In transition (IT) 2 3 0 
Newly industrialised (NIC) 2 4 0 
TOTAL 54 50 
In addition categories of combination of these were also included: 
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Table 5.8b Respondents Country Type Experience- Categories and Codes 
Country type [Combinations of Original Code Revised 
country] Number number 
Developing + Developed 11 3 11 
IT + Developing 2 2 h 
IT +Developed 2 2 
NIC +IT+ Developing+ Developed 1 1 
NIC + Developing 2 2 
NIC +IT +Developing 1 4 1 
NIC +Developed 0 0 15 
NIC +IT 0 0 
IT+ Developing + Developed 1 1 
NIC 0 2 
IT 0 2 J 
Not answered/ Other 2 2 
TOTAL 22 26 
Note: In the combinations of countries, the '+' sign indicates the word 'and' 
Based on the four types of country as classified in the Table 5.8 above, an ANOVA 
was performed using country type as a factor in association with the 62 STRENGTH 
variables. Three significant variables were identified as shown in Table 5.9. 
Table 5.9 Respondents Country Type Experience and Association with the 62 
STRENGTH variables 
Significance Variable Description 
0.05 Vll Influence of business environment 
0.002 V28 A vail ability of craft and operative skills 
0.000 v 38 Government intervention 
In view of there being only three variables involved, the data set was regarded as 
being homogeneous with respect to Respondents' experience of country type. Aprui 
from the homogeneity of the respondents' experience, the data set was checked for 
an alternative measure of association with respect to country type. Much of the 
literature, as can be seen from the review, tends to be specifically related to 
development of the construction industry of either developing countries, or 
developed countries. Rarely have any of the studies conducted a multi-country study. 
If they have, it has been a study of similar countries, either all developing, or all 
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developed. Thus was considered important to this study to test the data to see if there 
are any differences between the STRENGTH variables in respect of country type. 
The easiest way to test for this relationship is to use measures of Gross National 
Product per capita (GNP/cap) as published by the international organisations. To 
simplify this procedure, it was decided to use the countries selected by the 
respondents, and arrange them in groups according to stage of economic 
development as measured by World Bank data sets. The data for this is presented in 
the following Tables 5.10- 5.13, before the relationship is tested as shown in Table 
5.14 
5.4.6 Test of Association of Country Type as measured by GNP per Capita and 
the 62 STRENGTH Variables 
Each of the count1ies included in the data sample were classified according to their 
Gross National Product GNP per Capita. The World Bank produces two measures of 
this, and both set of figures were considered, the standard measure b and that based 
on Purchasing Power Parity PPP a (World Bank 1997, and 1999). The whole sample 
is shown in Table 5.10 and the basis of the banding of countries into groups with a 
Country Type code is shown in Table 5.11 
An inspection ofthe range of GNP per capita together with knowledge of the 
countries stages of development as published by the World Bank Development 
Indicators (World Bank 1999) was used to decide on the boundary lines between the 
different groups or bands of countries in this classification. The ranges of GNP per 
Capita within each band, and Country Type Code are shown in Table 5.11 below. It 
should be noted that the numbers in column 4 labelled 'Frequency in each band' 
indicate the numbers of countries which fall into the respective band of GNP per 
Capita as shown in colunm 1. It can be observed that the distribution between the 
four bands is not even. 
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Table 5.10 Country Types According to GNP per Capita 
Country Name GNP per PPP GNP per 
Capita b Capita a 
US$ US$ 
!Australia 20,650 19,510 
!Botswana 3,310 7,430 
~razil 4,740 6,350 
Canada 19,640 21,750 
China 860 3,070 
China (Hong Kong S.A.R.) 25,200 24,350 
:Oenrnark 34,890 23,430 
Ghana 390 1,610 
India 370 1,660 
Indonesia 1,110 3,390 
Japan 38,160 24,400 
Malaysia 4,530 7,730 
Singapore 32,810 29,230 
South Africa 3,210 7,190 
Sultanate of Oman c 14,188 N.A. 
Swaziland N.A. N.A. 
Trinidad And Tobago 4,250 6,460 
l]nited Kingdom 20,870 20,710 
United States 29,080 29,080 
a PPP GNP per capita based on World Bank (1999) 
b GNP per capita based on World Bank (1997) 
cAt the time of the survey, this value could not be established. 
[http://www.omarchamber.org/economy] 
Country Type 
Code 
4 
3 
3 
4 
2 
4 
4 
1 
1 
2 
4 
3 
4 
3 
4 
2 
3 
4 
4 
Table 5.11 Countries Banded into similar groups by Type according to GNP per 
Capita 
Country GNP per Country Type Country Type Frequency in 
Capita Band range1 Band Label Band Code each Band 
I US$] [Number] 
785 or less Low 1 2 (L) 
786-3,125 Lower Middle 2 12 (LM) 
3,126-9,655 Upper Middle 3 22 (UM) 
9,565 or greater High 4 39 (H) 
1. Source :World Bank (1999) 
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Table 5.12 below shows the frequency count and percentage of each country in the 
sample. It shows that in the sample of 76 countries a total of 19 separate countries are 
represented. China mainland and China Hong Kong SAR are shown separately in the 
list since they have separate economic conditions and stages of development, even 
though they are part of the same nation. The largest numbers represented in the 
sample are China Hong Kong, Malaysia, China mainland and the United Kingdom. 
These four together contribute almost 74% of the total number of respondents. 
However, since they are from 3 different country types their influence is spread over 
13% Lower Medium (China mainland), 21% Upper Medium (Malaysia) and 39% 
High (Hong Kong and UK) country types. 
Table 5.12 Frequency of Country in Sample and Allocation of GNP per Capita 
Codes 
Country Country Frequency Percent 
Type 
4 !Australia 2 2.6 
3 !Botswana 2 2.6 
3 !Brazil 1 1.3 
4 Canada 1 1.3 
2 China 10 13.2 
4 China (Hong Kong S.A.R.) 23 30.3 
4 !Denmark 1 1.3 
1 Ghana 1 1.3 
1 India 1 1.3 
2 ~ndonesia 1 1.3 
4 ~apan 1 1.3 
3 !Malaysia 16 21.1 
4 Singapore 1 1.3 
3 South Africa 2 2.6 
4 Sultanate of Oman 1 1.3 
2 Swaziland 1 1.3 
3 !Trinidad And Tobago 1 1.3 
4 !United Kingdom 8 10.5 
4 !United States 2 2.6 
lfotal 76 100.0 
To complete the picture of the distribution of country types in the overall sample of 
76, the Table 5.13 shows the numbers and percentages of country types. 
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Table 5.13 Summary of Frequency Counts of Country Type and GNP per 
c . c d . s a Pita o es m am1le 
Country Type Code Frequency Percent Valid Percent 
1 2 2.6 2.7 
2 12 15.8 16.0 
3 22 28.9 29.3 
4 39 51.3 52.0 
Total 75 98.7 100.0 
Missing [Oman] 1 1.3 
System Total 76 100.0 
5.4.7. Q6 Correlation Analysis of GNP per Capita with 62 STRENGTH 
variables 
In the previous analysis of Respondent's Country type in respect of the 62 vruiables, 
the Country type was compared using it as a categorical data variable. However, the 
classification of country types into the four bands allows an alternative analysis using 
ordinal data values for Country Type. In the following Table 5.14, the significant 
results of a correlation analysis are shown using g_cap$ (GNP per capita in US$) as 
the dependent variable against the set of 62 variables of STRENGTH. 
Table 5.14 Country Type GNP/cap and Association with the 62 STRENGTH 
variables 
Si~nificance Variable Description Sign 
0.01 V13 Intervention by a national construction -
industry development agency 
0.014 v 14 Confidence in intervention strategy -
0.027 v 17 Flexible Aid agency procedures -
0.025 V22 Availability of finance + 
0.016 V27 Availability of telecommunications + 
infi:astructure (telephones/internet) 
0.009 v 33 Government policy supporting private -
industry (contractor) 
0.003 V35 Communication between Government ru1d -
Contractors 
0.006 V36 Government bureaucracy -
0.000 V38 Government intervention -
0.000 v 40 Corruption -
0.001 v 43 Government promoting labour-intensive -
methods to create employment 
0.002 v 44 Political influence on government policy -
0.04 v 49 Long term thinking of industry -
0.034 v 56 Appropriate production teclmology selected + 
by contractors 
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An alternative correlation analysis is also computed using GNP PPP per capita (GNP 
Purchasing Power Parity) and the results are shown immediately afterwards in Table 
5.15. 
A correlation analysis (selected from SPSS "correlate" and Bivariate) was executed 
using g-cap $ PPP (GNP PPP per capita in US$) against the 62 variables. The results 
ofthe procedure are listed in Table 5.10, showing 14 variables having a significant 
association with g-cap $. 
Table 5.15 Respondents Country Type and Association with the STRENGTH 
variables 
Significance Variable Description Sign 
0.029 v 10 Tri-partite agreements (government/main -
contractor/trades union) 
0.004 V13 Intervention by a national construction -
industry development agency 
0.007 v 14 Confidence in intervention strategy -
0.034 v 17 Flexible Aid agency procedures -
0.039 V22 Availability of finance + 
0.007 V27 Availability of telecommunications + 
infrastructure (telephones/internet) 
0.007 v 33 Government policy supporting private -
industry (contractor) 
0.001 v 35 Communication between Government and -
Contractors 
0.005 v 36 Govemment bureaucracy -
0.000 v 38 Government intervention -
0.000 v 40 Corruption -
0.000 v 43 Government promoting labour-intensive -
methods to create employment 
0.001 v 44 Political influence on government policy -
0.045 v 45 Government's understanding of the -
construction industry 
0.016 v 49 Long tern1 thinking of industry -
0.044 v 56 Appropriate production technology selected + 
by contractors 
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5.4.7a Commentary on the 16 highlighted variables of STRENGTH in respect of 
GNP per capita and GNP PPP per capita 
First of all, from an inspection of the Tables 5.14.and 5.15, it can be seen that there is 
considerable overlap between the two lists of variables that have been captured. In 
fact, the only difference is the additional two variables captured in Table 5.15, 
namely 
• VlO Tri-partite agreements (government/main contractor/trades union); 
and 
• V 45 Government's understanding of the construction industry. 
In view of the commonality between these two, the whole set of 16 will be dealt with 
together in this commentary. From the list of variables conelated with GNP PPP per 
capita, a number of them are associated with developing countries. Quite clearly they 
are those which have a negative sign, meaning that as GNP per capita increases these 
variables decrease in value. Consider first the three variables of 
• Corruption, 
• Government intervention, 
• Government promoting labour-intensive methods to create employment 
These are all mentioned frequently by the interviewees as being associated with 
developing rather than developed countries. There is equal support from the literature 
for this view (Edmonds and Miles 1984, Ofori 1993b, Edmonds 1976, Fox 1999a, 
McCutcheon 1995). A similar case can be made for 
• Political influence on Government Policy 
but it is not mentioned as frequently as the literature (Al-Omari 1992: 211-213; 
Barton 1988:103 ). As least two interviewees mentioned this as of importance in 
developing countries. 
The first four in the above list are also associated with developing countries more 
than the developed ones. 
• Intervention by a national construction development agency; 
• Confidence in intervention strategy; 
• Tripartite agreements (government I main contractor/ trades union) 
• Flexible aid agency procedures 
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All of the first 7 interview respondents mentioned the various developing countries 
which had attempted intervention by a national construction development agency or 
a contractor development agency. Notably these are South Africa, Kenya and 
Tanzania. Closely com1ected to this was the confidence which was placed in this 
agency and its intervention strategy. By contrast, the concept of intervention by 
govermnent or by an independent agency tends to be resisted by the developed 
countries, as in nearly all of these, the prevailing belief is in the market economy, 
and the idea of intervention usually receives little support. 
Flexible aid agency procedures is a variable that only applies to the developing 
countries, so it naturally has a negative relationship with GNP per capita. 
Tripartite agreements (government I main contractor/ trades union) is 
something which was mentioned by two interview respondents and was based on 
their knowledge of the developments in South Africa. However, the type of 
intervention which these agreements imply was common in much of sub-Saharan 
Africa where experience gained was transferred to the South African situation. This 
variable is negatively correlated with GNP per capita 
The next three very significant variables are linked together, all being from 
govermnent actions, or policies. 
• V35 Communication between Government and contractors 
• V36 Government bureaucracy 
• V33 Government policy supporting private industry (contractor) 
These, all being negatively associated with higher levels of development, were all 
mentioned by interview respondents as being problems in developing countries 
(Adams 1995). Generally, communications between govermnent and contractors in 
developed countries is good, there being a good number of industry associations 
where contractors can make their voices heard, as well as the high level of 
management knowledge and skill which govemment can respect. (Latham 1994, 
Lenard and Abbott 2001, De Valence 1999) 
Govennnent bureaucracy is also a problem in developing countries more so than in 
the developed world (Al-Momani 1995). During the colonial period and immediately 
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after, bureaucracy was the dominant model found in the public administration in the 
developing world. This, together with the adoption of the principle of a strong state 
sector in the economy was often linked together with socialism and Marxism. 
(Hughes 1998: 206) 
"It was thought that the fastest way of achieving economic 
growth was through government ownership of enterprise and 
intervention in the private economy and dominance by the 
bureaucratic technocracy. In general this strategy failed. " 
(Hughes 1998: 206) 
This view is confirmed in the case ofNigeria as described by Aniekwa and Okpala 
(1988). They argued that many developing countries had adopted systems and 
procedures from their previous colonial administrators, and these had changed little 
for the decades since independence (Aniekwu and Okpala 1988: 171 ). In a later 
paper, Aniekwu (1995: 451) reported that the government accounted for up to 60% 
of the total construction output, thus govermnent still having a dominant influence 
on the industry. 
On support for the industry, govemment needs to pay attention much more to this in 
developing countries, where the gap between individuals representing their 
respective roles can be large. Indigenous contractors in developing countries are 
often seen by their own governments as being weak and lacking in a range of skills, 
which is why overseas contractors are often selected for large and complex projects. 
Since the end of the Cold War, a more market orientated approach has been adopted 
in some developing countries (Hughes 1998: 208-9). 
Hughes goes on to explain that in the developed world, New Public Management 
NPM has become well established, and the idea of continuous improvement is 
becoming the norm in government. In the last ten years in Australia, policies have 
been improved and re-engineered (De Valence 1999), as they have in the UK (DTI 
2002) Singapore and Hong Kong (Construct 21 1999 and HK CIRC 2001). 
Also associated with govermnent' s role is 
• V 45 Government's understanding of the construction industry 
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This is much more developed in developed countries than in the developing ones, for 
the same reasons as already explored in the above section. 
Turning to the most significant variables belonging to other stakeholders, the next 
would have been also the responsibility of government in all countries until the most 
recent decade. Telecommunications infrastructure was nearly always provided by 
government-owned corporations. Increasingly in the developed world, this is a 
private sector responsibility, with some developing countries also adopting this 
change. 
• V27 Availability of telecommunications infrastructure (telephones/internet) 
Quite clearly, the developing world is desperately shmi of this resource, as the World 
Bank statistics show. (World Bank 1999) 
Penultimately, the variable 
• V 49 Long-term thinking of industry 
is one which is much more likely in the developed country. Developing countries 
tend to be much more in survival mode, and cannot look forward with any degree of 
confidence. 
The last variable is 
• V56 Appropriate production technology selected by contractors 
Which is positively associated with increased stages of development. It is not 
difficult to see that contractors in the developed world, have significant resources, 
including research and development, all of which contribute to the most appropriate 
use of technology. 
5.4.8 ANOV A of GNP per capita in Country Group 1, 2, 3 or 4 
A further check was done using ANOVA using Levene's Test of Homogeneity of 
Variances. This allows a test of homogeneity even when the data sample does not 
follow a normal distribution and is appropriate in this situation. A total of 8 variables 
were found to have significant association with GNP per capita (Table 5.16). 
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Table 5.16 ANOVA of GNP per Capita against the 62 STRENGTH variables 
Significance Variable Current strength of variables 
0.012 V5 Training and education 
0.009 V6 Trade Associations 
0.017 V9 The mentor system (main contractor/subcontractor) 
0.027 V13 Intervention by a national construction industry 
development agency 
0.035 V29 Availability of technical know ledge 
0.002 V40 Corruption 
0.021 V59 Prefabrication and standardised production 
0.038 V66 Use ofbenchmarking 
5.5 Data Checks in Relation to the 62 variables for IMPORTANCE 
The next results are from a similar analysis as previously on the IMPORTANCE 
variables V129 to V190 (Q2c-1 and Q2c-62) in respect to the respondent profiles. 
This follows the same pattem as for the Section 5.5 dealing with the 62 variables for 
STRENGTH. 
5.5.1. Q3 Respondent Number of Year experience in relation to the 62 
IMPORTANCE variables. 
Table 5.17 Correlation of Respondents' Years of Experience and the 62 
IMPORTANCE Variables 
Significance Variable Description Sign 
0.036 V145 Confidence in indigenous skills + 
0.027 V169 Govemment' s understanding of the + 
construction industry 
0.028 V181 Attention to supply-chain management + 
0.008 V182 Shared values amongst stakeholders + 
Variable 182 Shared values amongst stakeholders was split into 182a and 182b 
based on number of years of experience such that 182a is for below 9 and 182b is for 
9 and above. After re-running the analysis based on splitting this variable, the 
significance was reduced to a single variable as shown in table 5.18. 
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Table 5.18 Correlation of Respondents' Experience in a Number of Countries 
and the 62 IMPORTANCE Variables 
Significance Variable Desc1iption Sign 
0.098 V182a Shared values amongst stakeholders (by less + 
experienced respondents) 
Va1iable V182 and V182a were deleted from the list used for the factor analysis. 
V182b remained in the list. 
5.5.2 Q4 Respondents' Job Roles in association with the 62 IMPORTANCE 
Variables 
A one-way ANOVA resulted in 5 significant variables as shown in Table 5.19. 
Table 5.19 Correlation of Job Roles with 62 IMPORTANCE Variables 
Significance Variable Description Sign 
0.002 V135 Influence ofbusiness environment + 
0.010 V152 Availability of craft and operative skills + 
0.004 V155 Availability of entrepreneurial skills + 
0.042 V159 Communication between Government and + 
Contractors 
0.046 V163 Effective co-ordination between government + 
departments 
Of these 5 variables, it was clear that V135 and V155 were highly significant. 
Again, these were split on the basis of the consultants having a separate view 
compared with the other respondents. As a result, these 4 variables were deleted 
from the list (V135, V135a, Influence of business environment, and V155, V155a 
and Availability of entrepreneurial skills), leaving V135b and V155b in the list for 
the factor analysis. 
5.5.3 Q5 Respondents' Experience of a Number of Countries in relation to the 
62 IMPORTANCE Variables 
An analysis ofthe number of countries in which respondents had worked, based on 
question Q6-1 to Q6-5, correlated to the 62 IMPORTANCE variables, showed that 
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only two variables were found to be significant, see Table 5.20. These were less than 
5% of the total set of 62 variables and thus the data set was regarded as being 
homogeneous with respect to respondent's experience of number of countries. 
Table 5.20 Respondents' Experience in a Number of Countries in relation to the 
62 IMPORTANCE Variables 
Significance Variable Description Sign 
0.003 V159 Communication between Government and -
Contractors 
0.018 V175 Influence of contractors perceptions/ -
attitudes/ culture 
There were no significant differences between the number of countries worked and 
62 variables. 
5.5.4 Q6 Respondents' Breadth of Experience in relation to the 62 
IMPORTANCE Variables 
In a similar approach to that used in the analysis of the STRENGTH variables, the 62 
variables were correlated with the respondents' breadth of experience. The procedure 
gave the result as shown in Table 5.21. 
Table 5.21 Respondents' Breadth of Experience in relation to the 62 
IMPORTANCE Variables 
Significance Variable Description 
0.020 V135 Influence ofbusiness environment 
0.043 V162 Government intervention 
0.010 V167 Government promoting labour-intensive 
methods to create employment 
0.030 V182 Shared values amongst stakeholders 
Sign 
-
-
+ 
+ 
V182 was selected on the basis that respondents with over 10 years of experience 
will have a different view compared with those with 10 years or below. The analysis 
was re-run with V182a and V182b and it was found that neither ofthese was 
significant. Consequently V182 was omitted from the list for factor analysis. This 
procedure reduced the number of variables captured to 3 and thus they were all be 
considered to be non-significant. 
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5.5.5 Correlation analysis of GNP per Capita with 62 IMPORTANCE Variables 
In a similar approach to that used in the analysis of the STRENGTH variables, the 62 
vmiables were correlated with the Gross National product per capita[g_cap$] and 
alternative measure Gross National Product PPP per capita [g_cap$PPP]. Again, this 
was showing that there was a significant number ofvmiables captured, showing that 
the set of 62 in the data set are influenced by the stage of development of the country 
as a whole. See Tables 5.22 and 5.23 
Table 5.22 Correlation analysis of GNP per Capita with 62 IMPORTANCE 
Variables 
Significance Variable Description S!g_n 
0.011 V135 Influence ofbusiness enviromnent -
0.006 V135b Influence ofbusiness enviromnent -
0.010 V136 Encouragement of Contractor's self- -
development through ladder of opportunity 
(main contractor/ subcontractor) 
0.041 V137 Intervention by a national construction -
industry development agency 
0.050 V142 Influence of Aid agency -
perceptions/attitudes 
0.009 V155a Availability of entrepreneurial skills + 
0.012 V157 Government policy supporting private -
industry (contractor) 
0.004 V158 Fluctuation ofworkload from boom to bust -
0.046 V162 Government intervention -
0.000 V167 Government promoting labour-intensive -
methods to create employment 
0.030 Vl72 Diversity of standards and specifications -
0.043 Vl77 Competition between contractors -
0.045 V185 Attention to organisation culture -
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Table 5.23 Correlation analvsis of GNP PPP per Capita with 62 
IMPORTANCE Variables 
Significance Variable Description 
0.014 V135 Influence ofbusiness environment 
0.010 V135b Influence ofbusiness environment 
0.020 V136 Encouragement of Contractor's self-
development through ladder of opportunity 
(main contractor/subcontractor) 
0.040 V137 Intervention by a national construction 
industry development agency 
0.011 V155a Availability of entrepreneurial skills 
0.011 V157 Government policy supporting private 
industry (contractor) 
0.005 V158 Fluctuation of workload from boom to bust 
0.039 V161 Government's concern for its image 
0.027 V162 Government intervention 
0.000 V167 Government promoting labour-intensive 
methods to create employment 
0.037 V177 Competition between contractors 
Sign 
+ 
+ 
+ 
+ 
-
-
-
-
-
-
-
S.S.Sa Commentary on the 16 highlighted variables of IMPORTANCE in 
respect of GNP PPP per capita 
It can be seen from Tables 5.22 and 5.23 above that the number of significant 
variables is 13 and 11 respectively. These variables are common to both Tables with 
the exception ofV142, V172 and V185 in Table 5.22 and V161 in Table 5.23. In 
view of the high degree of commonality, it is appropriate to deal with them together 
in this commentary. The picture provided by these two tables is clouded by the 4 
variables which, although they are common to both tables, have different signs. It is 
difficult to explain why this should be so. These are: 
• V135 Influence of business environment 
• V136 Encouragement of contractor's self-development through ladder of 
opportunity (main contractor/subcontractor) 
• V137 Intervention by a national construction industry development agency 
• VlSSa Availability of entrepreneurial skills 
Five other variables that are common are all negatively correlated with GNP per 
capita, namely: 
• V157 Government policy supporting private industry 
• V158 Fluctuation ofworkload from boom to bust 
• V162 Government intervention 
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• V167 Government promoting labour-intensive methods to create 
employment 
• V177 Competition between contractors 
As GNP per capita increases, these all are showing a negative correlation, meaning 
that they decrease in strength. Certainly this is consistent with experience conceming 
government policy, intervention, and labour-intensive methods, described by 
Edmonds and Miles (1984), Ofori (1993b), Edmonds (1976) Fox (1999a) and 
McCutcheon (1995). For the competition between contractors, and fluctuation of 
workload the evidence is not so convincing. 
5.6 Summary of results of statistical tests on data 
A summary of the analyses so far is provided in the Table 5.24 below. It can be seen 
that, with two exceptions, of the respondent variables tested against the 62 
STRENGTH variables, all of them were taken to be homogeneous, either through 
their original nature, or through examination, and selective manipulation. The two 
exceptions are the respondent's role and the variables of GNP per capita, which in 
both the analysis of STRENGTH and IMPORTANCE sets ofvariables have shown 
to differ between developed and developing countries. The reasons for this have been 
fully explained in two commentaries. 
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Table 5.24 Summary of results of statistical tests on data for Homogeneity 
The 62 STRENGTH variables in relation The 62 IMPORTANCE variables in relation 
to to 
Respondents' Length of Experience Respondents' Length of Experience 
2 significant variables 4 significant variables 
under/over 10 separated for VI82 
Homoj!eneity OK Homogeneity OK 
Respondents' Role Respondents' Role 
I 0 significant variables 5 significant variables 
consultants separated for V135 and VI 55, then 
Lack of Homogeneity Explained Homogeneity OK 
Respondents' Number of Countries Respondents' Number of Countries 
I significant variable 2 significant variables 
Homogeneity OK Homogeneity OK 
Respondents' Breadth of Experience Respondents' Breadth of Experience 
3 significant variables 4 significant variables 
under/over 10 separated for V182 
Homogeneity OK Homogeneity OK 
Country GNP/Capita Country GNP/Capita 
I4 significant variables 12 significant variables 
PPP=I6 significant variables PPP=ll significant variables 
Lack of Homogeneity Explained Lack of Homogeneity Explained 
5.7 Factor analysis for STRENGTH and IMPORTANCE variables 
This section explains the procedures adopted in executing the factor analysis on the 
two separate data sets, each having 62 variables captured from respondents through 
the questionnaire. The process was iterative, initially attempting to factor analyse the 
data set using the basic default settings in the software SPSS, and gradually refining 
the selection of settings in order to produce a set of factors that can be interpreted 
meaningfully. In the process a number of statistical tests were performed in order to 
show that the whole analyses were reliable and valid. 
The section starts with an explanation of the steps taken for each data set, 
STRENGTH and IMPORTANCE, to achieve an initial capture of factors using a 
Principal Component Analysis approach. Thereafter, the original unrotated solution 
was refined through a series of rotations using both orthogonal and oblique options. 
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Several unsuccessful attempts were made before an acceptable final solution was 
chosen. However, the learning experience achieved through the earlier versions 
helped to give confidence that the final solution is both representative of the data set 
and realistic in terms of interpretation. 
Nomsis (1994) advises that factor analysis usually proceeds in four steps: 
• Computation of the conelation matrix in order to check the strength of the 
relationship between variables, the appropriateness of the factor model and to 
make decisions about missing values; 
• Factor extraction; 
• Rotation of the factors to assist in interpretation; and 
• Compute factor scores for further analyses. 
At this stage of the analyses, the intention was to execute only the first three steps, 
and computation of factor scores was not necessary. 
In taking the steps to reach a final solution, it was recognised that the low measure of 
sampling adequacy (KMO), very likely stemmed from the low number of cases in 
relation to the number of variables captured from each case. In this thesis, the 
various steps along the analytical process have been explained in detail. Naturally, 
results that do not comply with the statistical tests tend to be overlooked in favour of 
those which do. Thus the factor models generated from the full set of 76 cases and 
using all the 62 variables would normally not be presented, since they do not meet 
these test criteria. The focus on results that meet the test criteria is without doubt a 
top priority, and that is why they are presented later in this chapter. However, the 
omission of the intermediate stages of the analysis in this case can mean that much of 
the richness of the original data is also lost. In order to bring this richer content to the 
attention of the reader, it is presented here. The possible benefits of so doing is that 
the richer picture does provide a coherent pair of models, one for strength and one 
for importance. The author thus bliefly presents these as models of interest, which 
may be pursued in future research studies. 
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5.8 Initial solution of Factor Analysis using the full set of 62 variables for 
STRENGTH 
This initial factor model of the 62 STRENGTH variables, was obtained using all 76 
cases, and by use of mean substitution of missing values in the data set. 
The adequacy of the model in terms of the statistical tests falls short of the standard 
as measured by KMO measure of sampling adequacy [0.476] and Bartlett's Test of 
Sphericity [Chi-Square 1309.950; df2016; and Significance 1.000] as previously 
explained. 
The initial solution in the extraction of factors is show in Table 5.25 below. Using an 
Eigenvalue cut off of 1.0, a total of 18 factors were initially extracted. In the rotated 
component matrix, none of the extracted factors above the first 5 had any variable 
loading with a value of 0.5 or above. In arriving at this factor model, 5 main factors 
were identified, having been reduced from the original18. The SPSS package allows 
a number of factors to be specified and 5 factors was found to produce a clean model, 
that is, the individual variables loaded on only one factor each, thereby 
demonstrating a clear and unique link between each variable and a factor. The factor 
matrix for the 5 factors is shown in Table 5.26 below. This shows a1162 variables 
loading on the factors, plus 2 additional variables considered to be of importance 
from the earlier parts of the analysis described in this chapter. These are Gross 
National Product per capita [G_ CAP PPP] and ROLE 1. Thus the table shows 64 
variables. Although in presenting the factor matrix, the variables loading on the 
factors are all listed, those loading with a value ofless than 0.5 have been 
suppressed, thus aiding the clarity of the presentation of the matrix. 
The labels given to each of the factors were based on the common characteristics 
shared by the variables loading on it. The first factor required some careful thought 
since it was multi-stranded, but the other four factors could be identified relatively 
easily. The five were: 
1. A learning culture 
2. Government and international intervention 
3. Positive general business environment 
4. Positive construction task environment [construction business environment] 
5. Availability ofbasic physical resources 
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Table 5.25 Initial solution of factors extracted using Varimax rotation on 62 
STRENGTH variables and 2 additional variables. 
Initial Eigenvalues Rotation Sums of Squared Loadings 
Component Total %of Variance Cumulative % Total % of Variance Cumulative % 
I 14,113 22,051 22,051 10,676 16,681 16,681 
2 5,510 8,609 30,660 5,368 8,388 25,069 
3 3,603 5,630 36,290 5,153 8,052 33,121 
4 3,276 5,119 41,409 4,365 6,821 39,941 
5 3,160 4,938 46,347 4,100 6,406 46,347 
6 2,890 4,516 50,863 
7 2,214 3,459 54,322 
8 1,927 3,011 57,333 
9 1,846 2,884 60,217 
10 1,712 2,675 62,892 
11 1,568 2,449 65,341 
12 1,520 2,375 67,716 
13 1,454 2,272 69,988 
14 1,325 2,070 72,058 
15 1,193 1,864 73,921 
16 1,161 1,815 75,736 
17 1,048 1,637 77,373 
18 1,019 1,592 78,966 
19 ,964 ' .1,506 '' .. 80;472 ' ; ', ,; 
20 ,· ;868 ·, ' ,' 1,356 ; -::81,828 j '' ', 
21 ··. ' ' '';847< .;.·: :; 1;323' ·.·~. I 83;152 . ,: ,, ; '·. /'· 
22 .. ·• ,800 p· .:1,250: •·. 84,40J); ..· '; .. · ::• .. · . 
·.· 23 ',, . •.·.· ,767. <,,· ... ' 1,198'.·;;; 85,600 . ;,., ... ' ' )":; . 
.. 24; ;· . ,687• ', .• · •. :••; :, 1,074"; .. v 86,674• -.- ·. ... :;;; :; ':· ·.· 
I ': 1' ; ·.25 : ;661'',,'' 1;032 ;•:. 1:· 87,706· • ; ' ·, .... . ::: 1· . > .; 
26 ·: . ;605' : ;• ,945 J ; 88,651 ; ' . . : . . :.'·.·· I. : ... ·' ·····.· 
27·; .· .. · ,590/ ·;;,: ,922 .. '·· I 89,574 "· :•. 1.·· ...• . ,. ·.: .' 
1·····. ,28 .~ .• ; ••• ;531: ; : .. . :: :'-.:•,830: .. •· 90,404 ° ,, • ,, .. I' .;;. •' ··.:. '• 
•29·.' : . ,498: I> .< ,778. .,; I•' 91;182 - 1··,; .. · •..•• :•: '\ :··.:>) '•·.: I ,, ·.: ":': .. 
30 ·.· ';458'' ! ; : ,716· : I : 91,898 I ... 
··· . 
.,. ·:I· 
.' ' 
31 .. ,454 ... ,710 1: . 92,608 
" 
·. ': .. I .. 
' 
.; 
.•. 
32 ' ·.·,. ,390 :: ,609:·;: .'93;217 ';, <· .. :• ·: ' ; ; • ...... 
33 .. .. ,363 . ; .; ;567 .. : i; 93,784 .. ·. I.:: ·:.·. : .·"I· .. ·. ; 
: 34 : I··· ';339. : I· ·:·,529; ;. :: 94,313 ·. .· .. • . :. > '.' 
35 ·: ,309 ·.· .. k: .•,483<' 94,797 ,. · .. · .. ·T ; 
36 : ;298·: . '::: ,465 ... H95;262 ··:· " .• :. I . 
37 .... ·,271 : I: . ·· ,423 95;685 ... ::.• :; 
38 .··. ;266 .• .,416 . : .96,101 .. ·.· . I'··· 
39 ·,259 .•· '. ;404 :: 96;505 : ' ·< ·, ~:< ·. 
;;, ······ 
40 :: .. ;246 ;385 : 96,890 : . : -·. ' J! ; ... .: . : : ·. ; 
41 ,232 . •. ; ;363 97,253 ;: 
42 •. ;207 ,;· I·.: •·.;324.' :: 97,577 : ',· ... ; : .. : : 
43 ;193· .·. ,302 > "· 97,879 . ;, ·:· •.. ·: :: .• 
44 ,155 ·.•,242. ; : :. 98,121 .·· .;. :.:: . .:; 
45 ,154>: ; .;240 •. --:;-. 98,362 : .· '., 
46 ··· .. ,131 ; .·;204' ..... 98,566 .! : :: 
47 :· I ,130 .·.· -.',203 '·: I····· .. 98,769 } ; .. ::c ; :~ ; ...•. ... ··.· .. ·.: 
48 .. · ,113 ;~176 .. · . • 98,945 .. · . '· 
: 
49> ·,101 I ·• ,158 . · ·.· I 99,103: ·.· :,. ·.· .· 
so ; 9,179E-02 > ,143 •: 99,246 .. ·. : .• ·· . 
51 ··. 8,215E-02 I: :;· ;128. · 99,374 ' ; 
52 7,129E-02 . ·· : ;111 99,486 · . ·. 
53 5,803E-02 ·· ·9,068E-02 : 99,577 .. ; ... .. 
54 5,361E-02 8,376E-02' 99;660 .· .. :. ... :: 
55 4,337E~02 6,777E-02 99;728 i: .· 
56 3,933E-02 · 6,146E-02 99,790 ... · ... J·. ::.: : : 
57 3;107E-02 I" 4,854E-02 • ·:· 99,838 .. .... . .. · . ' 
58 2,628E-02 4;106E-02 99,879 .. : ·. 
59 ; 2,361E~02 : :• 3,690E;02 · ~·~ 99,916 ; .. .I . 
60 1,724E~02 . : 2,694E~Q2: ... 99,943 ' .. • :. •:: . 
61 1 ,419E-02 fiz2,217E-02 99,965 . .. 
62 1,056E-02 ;J,650E-02 99,982 : .. 
63 6,478E-03 1,012E-02 99,992 . 
64 5,258E-03 8,216E-03 100,000 
163 
Table 5.26 Initial solution of rotated factor matrix using Varimax rotation on 62 
STRENGTH variables and 2 additional variables. 
Component 
I 2 3 4 5 
V60 ,740 
V63 ,736 
V64 ,719 
V45 ,693 
V65 ,673 
V66 ,654 
V30 ,650 
V49 ,650 
V62 ,641 
V39 ,623 
V28 ,614 
V33 ,608 
V29 ,590 
V61 ,580 
V35 ,579 ,501 
V52 ,578 
V5 ,577 
V31 ,565 
VJ5 ,559 
V58 ,548 
V21 ,541 
V32 ,506 
V6 
V41 
V9 
V37 
V48 
V40 ,735 
V38 ,642 
G CAPPPP -,639 
V36 ,592 
V17 ,572 
V43 ,562 
V44 ,559 
VJ6 ,559 
VIS ,540 
VJ4 
VJ3 
V12 
V20 
V47 ,719 
VII ,697 
V46 ,693 
Y22 ,679 
Y23 ,641 
V55 ,550 
V34 
V51 
V53 
V54 
V57 ,586 
V8 ,545 
VJO ,516 
V56 ,514 
ROLE! -,502 
V50 ,501 
VJ9 
V42 
V59 
V26 ,818 
V27 ,714 
V24 ,712 
V25 ,710 
V7 
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The basis for the factor labels is explained b1iefly in the following paragraphs by 
reference to the variables which load on them. 
Table 5.27 Factor 1: A Learning Culture and its sub-sets in the initial solution of 
rotated factor matrix using Varimax rotation on 62 STRENGTH variables and 
2 additional variables. 
FACTOR 1: A LEARNING CULTURE with the following sub-sets 
INDUSTRY-LED BETTER AVAILABILITY OF GOVERNMENT SUPPORT HUMAN RESOURCES PRACTICE and CULTURE 
and KNOWLEDGE 
V60 Attention to best practice 
V63 Use of Com2_utin_g_ skills 
V64 Use of E-Commerce 
V45 Government's understanding of 
the construction industry 
V65 Use of construction IT 
V66 Use ofbenchmarki~ 
V30 Availability of management 
skill 
V49 Long term thinking of industry 
V62 Use of partnering 
Effective co-ordination 
V39 between government 
departments 
V28 A vail ability of craft and 
operative skills 
V33 Government policy supporting private industry (contractor) 
V29 Availability of technical knowledge 
V61 Attention to organization culture 
V35 Communication between Government and Contractors 
V52 Performance measurement of the industry 
V5 Training and education 
V31 Availability of 
entrepreneurial skills 
VI5 Research and Development 
V58 Shared values amongst 
stakeholders 
V21 Confidence in indigenous 
skills 
V32 Availability of information 
V6 Trade associations 
V41 Ethical behaviour 
V9 The mentor system (main 
contr/subcontr) 
V37 Government's concern for its image 
V48 Diversity of standards and 
specifications 
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The first and most dominant factor is multi-stranded and has 27 variables loading on 
it. It is labelled as A Learning Culture, since this best describes the various strands 
from which it is constituted. Table 5.27 shows the various strands as arranged under 
3 sub-headings for this factor. These are Industry-led better practice and culture; 
Government support; and Availability of human resources and knowledge. 
The sub-set of the Industry-led better practice culture comprises values associated 
with better practice, shared values amongst the stakeholders, long-term thinking of 
industry, attention to organisational culture and ethical behaviour. Better practice 
embraces recent developments of construction IT, use of computing skills and E-
Commerce as well as partnering. On the basis that to improve something, it must 
first be measured, then performance measurement of the industry, and benchmarking 
are essential to better practice. The more traditional influences of research and 
development, and support of trade associations also fit with this factor in the sense 
that they are at the leading edge of change. It must be remembered that the 
associations have amongst their membership manufacturing organisations which 
actually contribute a significant share of the research funding. In the past, these have 
contributed about two thirds of the total R&D funding (Great Britain EDC 1985: 
39). More recent data support this pattern of funding , where there is an explicit 
emphasis on an industry-led initiative in R&D (Fairclough 2002: 29-7) with the 
expectation that industry should fund at least half of the cost of research. Specifiers 
of materials, such as architect and engineers, rely heavily on these suppliers for 
innovation (Pries and Janszen 1995:46). Closely associated with this innovation is 
the need for diversity in standards and specifications to allow innovation to flourish. 
The second strand of Government support starts with government's understanding 
of the construction industry. Support for private industry (contractors) through 
appropriate policies and through communication between government and 
contractors also contribute to a learning culture. Government's concern for its image, 
will automatically increase its awareness of the construction industry and the needs 
of its citizens in general provided that this concern is genuine and not mere window 
dressing. Finally, in the interests of good communication and concern for the public, 
effective coordination between government departments will do much to focus on the 
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needs of society rather than the self interest of govemment officials (Cox and 
Townsend 1998: 101-105). Again this is characteristic of a leaming culture. Blackley 
and Godfrey (2000: 53-55) desctibe six p1inciples as in the neumonic CREATE 
where within these, understanding can link our values to judgements in decision 
making. CREATE includes: 
• c Customer/Clients 
Focus on them, get to know the totality of their needs because these define the purpose of the 
process. 
• R Role/Responsibities 
• E 
Define and document who is responsible and accountable for what- be sure everyone knows 
and agrees what success is. 
Environment 
Name the processes, define the systems and then manage the differences in understanding 
between people of just what is in the system and what is not. Proactively manage the 
perceptions of the stakeholders. Watch the outside pressures; financial, political, etc. 
• A Appropriateness 
Make sure the scope and level of definition of the system is appropriate for the purpose. 
Remember prediction is useful but limited, uncertainty has to be identified and managed. 
• T Testability 
The best and most dependable information is testable. Look for evidence, document it, 
assemble it, measure it. 
• E Ethics 
Try to be as clear as possible about individual and team values. Encourage a quality culture. 
Build trust between players. 
The third strand involves Availability of human resources and knowledge. Some 
of the variables within this subset are merely the availability of management skills, 
craft and operative skills, and entrepreneurial skills. The development and retention 
of these skills requires there to be a leaming culture through continuing professional 
development, training and education (Fox 1996; 2002). The products of this process 
are information and technical knowledge, essential to a leaming culture. The mentor 
system (main contractor/subcontractor) is one way in which skills can be developed. 
All three of these strands are important and of current strength in developing the 
construction industry. 
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FACTOR 2: GOVERNMENT AND INTERNATIONAL INTERVENTION 
V 40 - Corruption 
V38- Govenunent intervention 
G_capPPP (The stronger this factor 2, the smaller the GNP/capital, i.e., negative 
correlation) 
V36- Govenunent bureaucracy 
V17 -Flexibility Aid agency procedures 
V43- Govenunent promoting labour-intensive methods to create employment 
V 44 - Political influence on govenunent policy 
V16- Dependence on overseas aid 
V18 -Influence of Aid agency perceptions/attitudes 
V14- Confidence in intervention strategy 
Vl3- Intervention by a national construction industry development agency 
V12- Encouragement for Contractor's self-development through ladder of 
opportunity (main contr/subcontr) 
V20 - Influence of attitudes of overseas contracting staff 
The second factor is Government and international intervention, and the list of 
variables which load on this factor is given in the list above. The sequence of them is 
according to the strength of their loading with the highest at the top. Intervention in 
the workings of the construction industry can be from national govenunent, from 
national or fi:om international agencies. In developing countries, govenunent and 
international types of intervention are common, whereas in developed ones 
international intervention almost never applies. When intervention does occur, which 
is not so common, it takes place through a mixture of govenunent and private sector 
led initiatives. Examples of the latter include the activities of the Construction 
Industry Institute (CII) in the USA. National agency intervention, such as through a 
construction industry development board has been witnessed in a handful of 
countries, but this could not be considered as a norm, whether developed or 
developing. 
From these 13 variables it can be seen that there is a common thread that joins them 
together under the heading of intervention. Corruption is something that is a national 
business characteristic and it is only by govenunent intervention that an 
improvement can be achieved. There is a heavy emphasis on govenunent 
intervention in 5 of these variables [V40, V38, V36, V43, V44] and overseas 
influence is seen in 4 others [V17, Vl6, V18, V20]. Domestic private sector 
influence is less [V12] by comparison. For V13, this would for most countries be 
seen as government led intervention, but in the USA, UK, and Australia, this might 
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be seen as more private-sector led through the activities of the en, ECI and en-
Australia respectively. The influence of intervention reduces with respect to GNP per 
capita. Intervention is thus a current strength in developing the construction industry 
when considered as a whole. 
FACTOR 3: POSITIVE GENERAL BUSINESS ENVIRONMENT 
V 47- Investor confidence in political environment stability 
V11- Influence ofbusiness environment 
V 46- Investor confidence in economic environment stability 
V22 - Availability of finance 
V23- Availability of investment 
V 55 -Influence of senior construction manager perceptions 
V34 - fluctuation of workload from boom to bust 
V51 -Influence of contractors perceptions/attitudes/culture 
V53- Competition between contractors 
V54- Fragmentation of organizations and functions in the industry 
For the third factor Positive general business environment is important and a 
strength in developing the construction industry. This includes investor stakeholders, 
and similar financial advisors I bankers as well as senior construction industry 
managers. The perceptions of the contractors, the strong competition between them 
and fluctuations in total industry workload all have a strong influence on the 
development of the industry. To a large extent, this environment is under the 
influence of the government, but the other stakeholders such as senior construction 
managers, and investors have their part to play (Aniekwu: 1995; Manseau 1998: 241-
243). 
FACTOR 4: POSITIVE CONSTRUCTION TASK ENVIRONMENT 
[CONSTRUCTION BUSINESS ENVIRONMENT] 
V57- Attention to supply-chain management 
V8 -Industry-wide association of stakeholders 
V10- Tri-partite agreements (government/main contractor/trades union) 
V56- Appropriate production technology selected by contractors 
ROLE1 
V50- Flexibility of trade unions 
V19- Competition from overseas contractors 
V 42 - Flexibility of Government attitudes in tailoring contract conditions 
V59 -Prefabrication and standardized production 
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Apart from the general business enviromnent, there is a more immediate Positive 
construction task environment which is more controllable by the construction 
industry players themselves. It can be seen from the names given to the variables that 
the stakeholders from within the industry, those that are construction specialists, can 
decide to collaborate or otherwise in order to improve industry performance. It is the 
industry's 'competitive assets' that Momaya (1996) labelled when refening to the 
construction human resources and industry infrastructure that are important. Even 
more so are his industry 'competitive processes'. See Table 2.7 in Chapter 2 (page 
90). 
FACTOR 5: AVAILABILITY OF BASIC PHYSICAL RESOURCES 
V26 -Availability of power (electrical) 
V27- Availability of telecommunications infrastructure (telephones/internet) 
V24 - Availability of materials 
V25 - Availability of plant/machinery 
V 7 - Professional associations 
The fifth and final factor concerns the Availability of basic physical resources. 
These comprise both infrastructure as well as materials and plant to help the industry 
to develop. The odd variable within the list of 5 shown above is the V7 Professional 
associations. Its influence is relatively weak, having a loading ofless than 0.5 and 
can therefore be ignored. 
Having considered the factor model for the 62 current STRENGTH variables, the 
next section deals with the future IMPORTANCE variables. 
5.9 Initial solution of Factor Analysis using the full set of 62 variables for 
IMPORTANCE 
The presentation of the data and the structure ofthe explanation follows a similar 
pattern to that used in the section above. The initial solution of factors extracted is 
given in Table 5.28 and the rotated factor matrix is shown in Table 5.29. Although 
initially a total of 17 factors were extracted, again there were found to be low 
loadings on those after the first 5, and so this number was specified in the dialogue 
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1 Industry-led better practice culture 
2 Flexibility, sustainability and competitiveness 
3 Physical and moral suppmi 
4 Politicalleadership 
5 Image of the industry 
The first and most dominant factor was labelled as Industry-led better practice 
culture. This is very similar to the sub-set found in the first factor of the earlier 
analysis of STRENGTH variables. Here the factor is shown in Table 5.30 below. It 
comprised of 3 sub-sets drawn from the 19 variables which loaded on it, being 
Better practice knowledge and skills, Sltills and culture development and 
Entrepreneurial skills. 
The sub-set of Better practice knowledge and skills contains elements from the 
information age and the knowledge economy. There is no mention of the government 
influence so the emphasis appears to be private sector led. 
The second strand of Skills and culture development has emphasis on training and 
education and the development of a wide range of skills of various stakeholders 
within the industry. There is also a strong element ofthe development of individual 
and group values which directly links to education and training (Fox 1996), and 
hence the use of the term culture as applied to the industry. 
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Table 5.28 Initial solution of factors extracted using Varimax rotation on 62 
IMPORTANCE variables 
Total Variance Explained 
Initial Eigenvalues Rotation Sums of Squared Loadings 
Factor Total %of Variance Cumulative% Total %of Variance Cumulative % 
I 16,318 25,901 25,901 7,930 12,588 12,588 
2 4,790 7,604 33,505 6,937 11,011 23,599 
3 4,183 6,639 40,144 5,684 9,022 32,621 
4 3,181 5,050 45,194 4,657 7,392 40,012 
5 2,697 4,281 49,474 3,300 5,239 45,251 
6 2,106 3,343 52,817 
7 1,955 3,104 55,921 
8 1,876 2,977 58,899 
9 1,707 2,709 61,608 
10 1,626 2,581 64,189 
II 1,508 2,393 66,582 
12 1,410 2,239 68,821 
13 1,250 1,984 70,804 
14 1,224 1,943 72,748 
15 1,203 1,910 74,658 
16 1,071 1,699 76,357 
17 1,043 1,655 78,012 
18 ,953 1,512 79,525 
19 ,889 1,411 80,936 
20 ,825 1,310 82,246 
21 ,781 1,239 83,485 
22 ,750 1,191 84,676 
23 ,716 1,137 85,812 
24 ,675 1,071 86,884 
25 ,644 1,023 87,907 
26 ,574 ,911 88,818 
27 ,563 ,894 89,712 
28 ,526 ,835 90,547 
29 ,464 ,736 91,283 
30 ,445 ,706 91,989 
31 ,412 ,653 92,642 
32 ,402 ,637 93,280 
33 ,380 ,604 93,883 
34 ,363 ,576 94,459 
35 ,325 ,516 94,975 
36 ,320 ,508 95,484 
37 ,290 ,460 95,944 
38 ,265 ,421 96,365 
39 ,253 ,402 96,767 
40 ,219 ,348 97,115 
41 ,204 ,323 97,438 
42 ,190 ,302 97,740 
43 ,170 ,269 98,009 
44 ,151 ,240 98,249 
45 ,139 ,220 98,469 
46 ,122 ,194 98,664 
47 ,113 ,179 98,842 
48 ,106 ,169 99,011 
49 9,723E-02 ,154 99,165 
50 8,471E-02 ,134 99,299 
51 7,474E-02 ,119 99,418 
52 6,477E-02 ,103 99,521 
53 6,217E-02 9,868E-02 99,620 
54 4,819E-02 7,650E-02 99,696 
55 4,522E-02 7,178E-02 99,768 
56 3,477E-02 5,520E-02 99,823 
57 2,862E-02 4,543E-02 99,869 
58 2,205E-02 3,499E-02 99,904 
59 1,927E-02 3,059E-02 99,934 
60 1,595E-02 2,531E-02 99,959 
61 1,217E-02 1,931E-02 99,979 
62 7,550E-03 l,l98E-02 99,991 
63 5,853E-03 9,290E-03 100,000 
172 
Table 5.29 Initial solution of rotated factor matrix using Varimax rotation on 62 
IMPORTANCE variables and 1 additional variable 
Factor 
I 2 3 4 5 
YJ89 ,703 
VI 53 ,654 
YJ29 ,645 
YJ88 ,630 
YJ87 ,613 
YJ46 ,612 
YJ45 ,600 
VI 52 ,594 
VJ85 ,564 
YJ84 ,562 
YJ90 ,559 
YJ47 ,543 
YJ83 ,531 
VJ65 ,509 
YJ69 ,504 
Yi86 
VJ55B 
VJ36 
YJ82B 
YJ70 ,860 
YJ71 ,842 
YJ73 ,709 
VI 54 ,656 
YJ66 ,645 
YJ63 ,631 
VI 56 ,564 
YJ76 ,561 
YJ80 ,507 
VIS! ,506 
YJ39 
YJ75 
YJ43 
YJ77 
YJ32 
VI 50 ,914 
VJ48 ,842 
VI 51 ,839 
YJ49 ,801 
Yl31 ,606 
VI 57 
YJ30 
VJ38 
Vi 59 
YJ33 
VJ34 
YJ60 ,706 
YJ64 ,682 
YJ62 ,650 
YJ78 ,640 
VJ61 ,557 
Yl72 
VJ67 
VI 58 
YJ35B 
YJ68 
YJ37 
G CAPPPP 
VJ42 ,713 
YJ40 ,549 
YJ41 ,534 
YJ44 ,509 
YJ74 
Yl79 
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Table 5.30 Factor 1: Industry-led better practice culture and its sub-sets in the 
initial solution of rotated factor matrix using Varimax rotation on 62 
IMPORTANCE variables and 1 additional variable. 
Factor 1 INDUSTRY-LED BETTER PRACTICE CULTURE with sub-sets 
BETTER PRACTICE SKILLS and CULTURE ENTREPRENEURIAL 
KNOWLEDGE AND DEVELOPMENT SKILLS 
SKILLS 
Vl89 Use of construction IT 
V153 Avail oftechnical 
knowledge 
V129 Training and education 
V188 Use of E-commerce 
V187 Use of computing skills 
Vl46 Availability of finance 
Vl45 Confidence in indigenous skills 
Vl52 Availability of craft and 
operative skills 
Vl85 Attention to organisation 
culture 
V184 Attention to best practice 
V190 Use of benchmarking 
Vl47 Availability of investment 
V183 Prefabrication and 
standardized production 
V165 Ethical behaviour 
V169 Government's understanding of 
the industry 
Vl86 Use ofpartnering 
V155B Availability of 
entrepreneurial skills 
V136 Encouragement for contractor 
self-development through 
ladder of opportunity 
V182B Shared values amongst 
stakeholders 
The third strand consists of the availability of finance, which will be attracted to the 
industry through a demonstration of better practice, and through adherence to good 
ethical behaviour. Investors are becoming increasingly discerning about where to 
place their investments, and ethical values are gaining in importance from this 
viewpoint. The exercise of entrepreneurial skills involving trust and integrity in 
order to obtain finance captures this flavour 1• This dimension adds support to the 
idea of the industry being private sector-led, rather than government-led. 
1 Three of the interview respondents emphasised the importance of entrepreneurial skills 
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The three strands of the factor have thus been explored and can be seen to be 
supportive of the concept oflndustry-led better practice culture. Turning now to 
the remaining factors, these are explained/interpreted as follows. 
FACTOR 2: FLEXIBILITY, SUSTAINABILITY AND COMPETITIVENESS 
V170- Investor confidence in economic environment stability 
V171 -Investor confidence in political environment stability 
V173- Long-tenn thinking ofindustry 
V154- Availability of management skills 
V166- Flexibility of government in tailoring contract conditions 
V163- Effective coordination between government departments 
V156- Availability of information 
V176- Performance measurement of the industry 
V180- Appropriate production technology selected by contractors 
V181- Attention to supply chain management 
V139- Research and development 
V175- Influence of contractors' perceptions/attitudes/culture 
V143- Competition from overseas contractors 
V177- Competition between contractors 
V132 - Industry-wide association of stakeholders 
Factor 2 contains strands of competitiveness, sustainability and performance 
measurement. The first two variables loading on this factor are concerned with the 
investor stakeholders in the industry and their confidence in the industry to ride out 
the turbulence of economic and political change. For this requirement, the industry 
needs flexibility so that it can tum this changeability to its advantage, or at least 
survive the worst conditions until the good times come around (Prince 1992: 231 ). In 
the US, the National Construction Technology Goals were aimed at improving 
competitiveness (NIST 1995 and CERF 1997 in Manseau 1998). In these conditions 
it should still be able to offer an attractive return on investment that is sustainable 
over the long tern1 (Egan 1998: 11). Naturally this characteristic will require a high 
level of management skill, as well as flexibility and effective coordination on the part 
of the government to enable the industry to be flexible. This implies a degree of 
courage by decision-makers both within the industry and within the government to 
make appropriate choices as circumstances change. Such boldness demands good, 
reliable and up-to-date information to allow management to make decisions and to 
persuade and convince other stakeholders that the decisions are soundly based. 
Performance measurement of the industry will be essential (Egan 1998: 17-18; Ofmi 
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2001: 48; Blockley and Godfrey 2000: 14 7). This theme of flexibility yet boldness in 
decision-making implies that a political dimension is necessary to the industry's 
workings so that other stakeholders, including the general public /society at large can 
be confident and accept the changes that are needed from time to time in the 
economic cycle. This links to the Factor 4 below where a more explicit political role 
for the industry is outlined. 
Good inf01mation will allow contractors to take a longer-tem1 view on the 
appropriate production technologies to adopt, whether this is labour-based road 
construction techniques, or the introduction of robotics. Linkages to supply-chain 
providers of materials and components will need attention using high quality 
logistics in the developed countries (Cox and Townsend 1998). But even in poorer 
countries an adequate supply of good hand tools will be essentiaf. Research and 
development can support the acquisition of good information and knowledge. 
The influence of contractors' and sub-contractors perceptions attitudes and culture, 
together with competition from domestic and foreign competitor firms does not load 
so heavily on this factor. However, it also supports the theme of sustainable 
performance, which balances the competitive and cooperative elements needed. For 
this latter part, an industry-wide association of stakeholders would be important to 
ensure such a balance (Latham 1994: 109-110; Tang 2001: 194-195). 
FACTOR 3: PHYSICAL and MORAL SUPPORT 
V150- Availability of power (electrical) 
V148- Availability of materials 
V151 -Availability of telecommunications infrastructure (telephones/internet) 
V 149 - Availability of plant I machinery 
V 131 - Professional Associations 
V157- Government policy supporting private industry (contractor) 
V 13 0 - Trade associations 
V138- Confidence in intervention strategy 
V159- Communication between government and contractors 
V133- The mentor system (Main contr I subcontr) 
V134- Tri-partite agreements (government/main contractor/trades union) 
2 Interview with Edmonds 1995 
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The third factor comprises 10 variables, and only the first 6 of these load with a value 
of0.5 or above. They relate to basic physical infrastructure and physical resources in 
the main3, but also with the curious inclusion of the professional and trade 
associations. These latter two provide a dimension of group ethical values and social 
support that Blackley and Godfrey deem essential (2000: 17). The remaining 
variables, although not strong in influence, can be seen to add to the concept of moral 
support, and hence the factor label as given. 
FACTOR 4: POLITICAL LEADERSHIP 
V160- Government bureaucracy 
V164- Conuption 
V162- Government intervention 
V178- Fragmentation of organizations and functions in the industry 
V161- Government's concern for its image 
V172- Diversity of standards and specifications 
V167- Government promoting labour-intensive methods to create employment 
V158- Fluctuation of workload from boom to bust 
Vl35B- Influence ofbusiness environment 
V168 -Political influence on government policy 
V137- Intervention by a national construction industry development agency 
G_capPPP (The stronger this factor 4, the smaller the GNP/capita, i.e., negative 
correlation) 
Factor 4 is labelled Political leadership. If the reader cares to look back to the 
second factor in the analysis of STRENGTH variables, [Government and 
international intervention] he will notice that the variables loading on this factor 
are almost identical, albeit in a slightly different sequence. The main differences 
seem to be apparent in the lack of any external/international intervention influence in 
the future IMPORTANCE of this analysis. It would be tempting to give this set of 
variables the same label of government intervention, thereby omitting the 
international intervention idea. However, on reflection, there are some important 
variables which load highly on this factor which do not appear in the counterpart 
factor of STRENGTH. These are V178 Fragmentation of organisations and 
functions in the industry, V161 Government's concern for its image, V172 
Diversity of standards and specifications, V158 Fluctuation of workload from 
boom to bust. The existence of these variables adds a slightly different flavour to the 
3 Interview with Josephson said that these are essential but overlooked in developed countries 
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govennnent intervention idea and this is one associated with political power. The 
fragmentation of the industly is not a govennnent problem. It is an industry problem 
to be solved by a fair distribution of power between the stakeholders involved, in 
other words a political solution (with a small'p') and political leadership (Balll988, 
Morrell1987). Govennnent's concern for its image is a govennnent problem, but it 
arises in response to needs of industry and needs of society at large. It is thus a 
political issue. These two, coupled with the fluctuation of workload, which often 
arises from decisions of political expediency, provide a strong leaning towards 
political intervention rather than government intervention. The variable of Diversity 
of standards and specifications may not appear to fit so well with a political 
concept, but it is not a great step of imagination to embrace it within a political 
intervention framework. After all, achieving an acceptable balance between diversity 
and standards are hallmarks of good political leadership. 
FACTOR 5: IMAGE OF THE INDUSTRY 
V142- Influence of Aid agency perceptions/attitudes 
V140- Dependence on overseas aid 
V141 -Flexible aid agency procedures 
V144- Influence of attitudes of overseas contracting staff 
V174- Flexibility of trades unions 
V179 - Influence of senior construction manager perceptions 
The fifth factor is headed Image of the industry, and may seem a surprise in view of 
the heavy emphasis on aid agencies in the first three variables. However, there is a 
strong flavour of perceptions and attitudes throughout all 6 of these variables, and the 
idea of dependence does not fit well with the future development of the industry, 
especially from a developed country point-of-view. This factor was therefore 
interpreted in terms of the perceptions and attitudes of stakeholders towards the 
industry. These perceptions are, in tum, shaped by the image of the industry. This is 
increasingly being recognised as important and here there is support for its existence 
as a construct (Latham 1994: 66, 71-71; ILO 2001;Lu and Fox 2001:47-50) Thus, the 
concept of the industry's image is itself important as a factor in terms ofthe future 
development ofthe construction industry (DG Enterprise 2000 5-10; ILO 2001: 1-2). 
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5.10 Investigation to distinguish between developing and developed countries 
In the tests for homogeneity of the data in the data sets, (see section 5.5.5 and 
summary Table 5.24 in section 5.6) it was found that there was a lack of 
homogeneity between countries based on their GNP/Capita. Of the 62 variables in 
the data set for STRENGTH, 14 were highlighted as being significantly different in 
tenns of the GNP/Capita, and for the respective IMPORTANCE data set there were 
12. Although these differences have been explained, the fact that the results show a 
number ofva.J.iables differ in scores when from respondents in developing and 
developed countries, means that this reveals a need to pursue the nature of these 
differences. This section explains the procedure adopted in exploring these 
differences, at the end of which a decision is made about the consequences for 
further analysis. 
The procedure to check the nature of the differences was done in a series of steps. 
Normally, the way to proceed is to divide the data set into the different subgroup 
groups and mn the analysis on each subgroup. Table 5.13 shows the data set of76 
cases, and the various sub-groups of country types. In this data set, this could not be 
done as the overall size ofthe data set was too small. Even if the whole 76 cases 
were divided into two groups, one representing the developed, the other representing 
the developing countries, a proper factor analysis procedure could not be done. The 
developing country Types 1 and 2 combined represented only 14 cases or 18% of the 
total, and this was still too small a sa.J.nple for analysis. An alternative strategy was 
adopted, using two separate approaches. 
First, was to base the analysis on only the developed countries (representing 61 cases 
or 80% of the total) and to compare the result of this reduced data set with that ofthe 
full data set of76 cases. Any differences arising from the omission of the developing 
countries would thus be apparent in the factors identified and highlighted through the 
comparison. 
Second, was to introduce an extra variable into the a1.1alysis, which distinguished 
between the two types of country. In order to do this, again the country types 1 and 2 
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were combined into a 'developing country group' and types 3 and 4 were combined to 
represent the developed countries. 
Each of these approaches was executed and the results are presented in the following 
tables and described in the accompanying sections. 
5.10.1 Factor Analysis Initial Solution on STRENGTH variables for 61 
developed countries 
The procedure for executing the factor analysis was identical to that used in the 
earlier sections dealing with the Initial Solutions. Again, in the results for the 
STRENGTH data set, an unrotated solution was obtained prior to obtaining 
enhancement of the solution through a Varimax rotation. The results showed a very 
similar characteristic of generating 17 factors, many of which were based on only 
one or two variables. In addition, nine variables loaded with coefficients of less than 
0.5 indicating they were of less importance related to the corresponding factor. In the 
same way as in the earlier procedure, the analysis was executed and the number of 
factors generated was restricted to the same as the original number of five. Table 
5.31 shows the resulting factor analysis solution. An inspection of the factors and the 
variables loading on them reveals that the groupings of variables are almost the same 
as the original Initial Solution as shown in Table 5.26, but not in the same sequence. 
A commentary on these is given to explain this comparison between the solutions: 
STRENGTH solution- Table 5.26 compared with Table 5.31 
Factor 1 becomes I Factor 1 [plus 3 variables from Factor 2- V38, 13, 12] 
Factor 2 becomes I Factor 3 
Factor 3 becomes I Factor 4 
Factor 4 becomes I Factor 2 [plus 1 variable from Factor 2 - V20] 
Factor 5 becomes I Factor 5 [plus 3 variables from Factor 3 - V22, 23, 53] 
The main conclusion that can be drawn from this comparison is that the removal of 
the 14 developing countries from the data set has made insignificant impact on the 
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Table 5.31 Rotated Factor Matrix (loading) for STRENGTH variables using 61 
cases o f d I d . eve ope countnes 
Component 
1 2 3 4 5 
Attention to best practice .767 
Use of computing skills .758 
Availability of craft and operative skills .727 
Use of E-Commerce .708 
Government's understanding_ of the construction industry .702 
Use of partnering .697 
Use of construction IT .697 
Availability of technical knowledge .667 
Government policy supporting private industry (contractor .659 
Training and education .655 
Effective co-ordination between government departments .647 
Long term thinking of industry .633 
Availability of management skill .629 
Shared values amongst stakeholders .623 
Use of benchmarking .614 
Research and developmen .604 
Attention to organisation culture .601 
Communication between Government and Contractors .601 .503 
Performance measurement of the industry .591 
Trade associations .589 
Availability of entrepreneurial skill~ .576 
Confidence in indigenous skills .558 
Availability of information .526 
Government intervention 
The mentor system _{main contr/subcontr 
Diversity of standards and specifications 
Ethical behaviou 
Government's concern for its image 
Intervention by a national construction industry developmen 
agenc~ 
Encouragement for contractor's self-development through ladde 
of opportunity (main contr/subcontr 
Attention to supply-chain managemen .654 
Tri-partite agreements (government/main contractor/trades union .626 
Appropriate production technology selected by contractors .586 
Competition from overseas contractors .560 
Industry-wide association of stakeholders .507 
Flexibilih' of Government attitudes in tailorinQ contract conditions 
Flexibility of trade unions 
Prefabrication and standardised production 
Corruption .690 
Dependence on overseas aid .670 
Influence of aid agency perceptions/attitudes .659 
Flexible aid agency procedures .636 
Government bureaucracy .551 
Government promoting labour-intensive methods to create .543 
employmen 
Political influence on government policy .532 
Confidence in intervention strategy 
Investor confidence in political environment stability .702 
Investor confidence in economic environment stability .701 
Fragmentation of organisations and functions in the industry .694 
Influence of senior construction manager perceptions .606 
Influence of attitudes of overseas contracting staft -.509 
Fluctuation of workload from boom to bus 
Influence of contractors perceptions/attitudes/culture 
Influence of business environmen 
Availability of plant/machinery .855 
Availability of materials .810 
Availability of power( electrical .785 
Availability of telecommunications infrastructure .704 
(telephones/internet 
Availability of investmen 
Availability of finance 
Competition between contractors 
Professional associations 
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factors which have been generated. The change in sequence is of no material 
importance, and the Eigenvalue cut off is almost the same. In the next section the 
results of the analysis on the IMPORTANCE data set is explained and interpreted in 
a similar way. 
5.10.2 Factor Analysis Initial Solution on IMPORTANCE variables for 61 
developed countries 
When comparing the analyses for the dataset of61 IMPORTANCE variables (Table 
5.32) with the original dataset of76 cases (Table 5.29), a similar pattern can be 
observed between the two. A summmy of this comparison is given here: 
IMPORTANCE solution- Table 5.29 compared with Table 5.32 
Factor 1 becomes I Factor 3 [plus 1 variables from Factor 5- V144] 
and Factor 4 [plus 2 variables from Factor 3- V157 and Factor 4- V137] 
Factor 2 becomes I Factor 2 and is identical 
Factor 3 becomes I Factor 1 [plus 4 variables from Factor 5- V141,142,140,174] 
Factor 4 becomes I Factor 5 [plus 1 variable from Factor 5 - V179] 
Factor 5 becomes I distributed over the four Factors above. 
On first sight, this comparison does not come out quite so cleanly as in the 
corresponding one of the STRENGTH variable datasets. The disappearance of the 
original Factor 5 Image of the Industry is probably the most significant difference 
This, together with the splitting of the original Factor 1 into two components (new 
Factors 3 and 4) is different, and thus an explanation needs to be given. An 
inspection of the original Factor 5 in Table 5.29 shows that 6 variables loaded on the 
factor, and only 4 ofthem with correlations of0.5 or above. These are: 
V142 -Influence of Aid agency perceptions/attitudes 
V140- Dependence on overseas aid 
V141- Flexible aid agency procedures 
V144 -Influence of attitudes of overseas contracting staff 
V174- Flexibility of trades unions 
V179 - Influence of senior construction manager perceptions 
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Table 5.32 Rotated Factor Matrix (loading) for IMPORTANCE variables 
USlll2: 61 f d I cases o eve ooed countries 
Component 
1 2 3 4 5 
Availability ofpowerjelectrical .876 
Availability of'pjant/machinery .856 
Availability of materials .848 
Availability of telecommunications infrastructure __ (telephones/intemet .830 
Professional associations .783 
Flexible aid agency procedures .613 
Trade associations .601 
Influence of aid ljg_en<:y_p_erceptions/attitude .508 
Communication between Government and Contracton 
The mentor system (main contr/subcontr 
Confidence in intervention strateg) 
Dependence on overseas aid 
Tri-partite agreements (government/main contractor/trades union 
Flexibility of trade unions 
Investor confidence in economic environment stabilil) .852 
Investor confidence in political environment stabili!) .783 
Lo11g_ term thinking_ of industr) .766 
AvailabilitY of management skill .756 
Effective co-ordination between government departments .707 
Flexibility of Government attitudes in tailoring contract conditions .631 .510 
Performance measurement of the induslr) .621 
Research and developmen .618 
Availability of information .592 
Attention to supply-chain managemen .517 
Appropriate production technology selected by contractor! 
Influence of contractor5__1l_erc~tions/attitudes/cultu_l'( 
Competition between contractors 
Competition from overseas contractors 
Industry-wide association of stakeholders 
Influence of attitudes of overseas contracti~g_ staf .695 
Use of benchmarkin~ .631 
Use of partnerin~ .597 
Attention to best practic( .571 
Attention to organisation cultun .555 
Prefabrication and standardised production .550 
Training and education 
Ethical behaviou 
Shared values amongst stakeholders 9 _l'J'S e)(£_ and abo\!(! 
A vailabilili:'_ of fin an~ .784 
Availabilityof investmen .700 
Use of construction II .509 .639 
Use of E-Commerce .540 .602 
Availability of technical knowledge .589 
Availability of entrepreneurial skills role group B .585 
Use of computing skills .577 
Government policy supporting private industry (contractor .527 
Availability of craft and operative skills .512 
Confidence in indigenous skills 
Intervention by a national construction industl}'_ develop_ment ag_enc;)l 
Encouragement for contractor's self-development through ladder of opportunit) 
(main contr/subcontr 
Government's understandirtg_ of the construction induslr) 
Fragmentation of organisations and functions in the industr,) .745 
Government bureaucrac .741 
Corruption .721 
Diversity of standards and specifications .627 
Government intervention .627 
Government promoting labour-intensive methods to create employmen .585 
Political influence on government polic\ .551 
Government's concern for its image .547 
Fluctuation of workload from boom to~ 
Influence of business environment role Grou 
Influence of senior construction manager perceptions 
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Taking the first four in this list, it is clear that these are all most relevant to 
developing countries, and indeed most irrelevant to developed countries. The latter 
countiies have no need for aid, and are not influenced by the attitudes of overseas 
contracting staff. That these variables have been scattered and no longer combine 
together to form a factor is, indeed, to be expected when considering developed 
countries only. The fact that this has occurred in executing this analysis strengthens 
confidence in using this factor analytic approach and it is reassuring that the results 
do confonn to common sense logic in this way. This confidence is reinforced when 
observing that these four variables can be found in and amongst those comprising the 
original Factor 1 (now Factor 3 in Table 5.29) and the label given to this is "Physical 
and moral support". This label is consistent with the idea of aid agencies providing 
physical and moral support to construction industries in developing countries. Since 
in this reduced data set of only developed countries, these variables have no place 
under their earlier label of "Image of the industry". Yet it is again logical that they 
should be found amongst a factor about physical and moral support. 
Fmiher reassurance in the use of factor analysis comes from consideration of the 
remaining 2 variables in the above list, that is, V174 -Flexibility of trades unions 
and V179- Influence of senior construction manager perceptions. Each of these 
would be expected to operate in both developed and developing countries. Each of 
them has relevance to a construction industry in a developed country. 
From the analyses on the two reduced data sets of 61 cases of STRENGTH and 
IMPORTANCE variables representing only the developed countries, there was no 
substantial difference between each of these and their corresponding result of the full 
76 case datasets in tenns ofthe factors identified. Although the sequence in which 
the factors were extracted was slightly different, this is of no significance. To further 
test for any possible differences between the developing and developed countries a 
further two sets of analyses were executed as described in the next sections. 
184 
5.10.3 Factor Analysis Initial Solutions for 76 countries and one additional 
STAGEDEV variable 
As outlined earlier, the second method to distinguish between developing and 
developed country types was by way of introducing an extra variable into the 
analysis, the purpose of which was to distinguish between the two types of country. 
In order to do this, again the country types 1 and 2 were combined into a 'developing 
country group' and types 3 and 4 were combined to represent the developed 
countries. 
This approach was designed to highlight the difference between the two groups of 
country types by including a dummy variable (STAGEDEV). The value of the 
variable was set at 1 for developing and 2 for developed country. The explanation of 
this approach is that the dummy variable will itself be allocated by the factor analysis 
procedure and will fall under one or more of the factors. Ideally, if it should load on 
only one factor, then this should help to distinguish between the types of country. In 
this procedure, the nature of the factor is itself pertinent to the country types. 
Again a similar step-by-step procedure was adopted to do the factor analysis firstly 
through an unrotated solution, and then through further refinements until the result as 
shown in Table 5.33 for the STRENGTH variables and Table 5.34 for the 
IMPORTANCE variables was achieved. These are presented, in tum, in the next two 
sections. 
5.10.4 Factor Analysis Initial Solutions for 76 countries on 62 STRENGTH 
variables and one additional STAGEDEV variable 
The five factors shown in the Table 5.33 were pre-selected by using the appropriate 
dialogue box within SPSS. By inspection it can be seen that the factors are almost 
identical to those shown in the original Initial Solution, the only difference being that 
the sequence of them has been changed around. The new Factor 3 (originally Factor 
2 Government and International Intervention) includes the dummy variable 
STAGEDEV. This variable loads with a value of- 0.578 onto the factor indicating 
that it is not very strongly correlated and that it has a negative correlation with the 
factor. This means that as the variable gets stronger, this factor becomes weaker. 
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Table 5.33 Rotated Factor Matrix (loading) using 76 cases for 62 STRENGTH 
. bl I STAGEDEV . bl vana es o us van a e 
Component 
1 2 3 4 5 
Attention to best practice .764 
Use of E-Commerce .758 
Use of computing skills .753 
Use of construction IT .711 
Use of benchmarking .693 
Government's understanding of the construction industry .690 
Long term thinking of industry .666 
Use of partnering .664 
Availability of management skill .645 
Attention to organisation culture .635 
Government policy supporting p_rivate industry (contractor .624 
Effective co-ordination between government departments .621 
Performance measurement of the industry .601 
Shared values amongst stakeholders .589 
Availability of craft and operative skills .587 
Communication between Government and Contractors .585 
Training and education .581 
Availability of technical knowledge .565 
Availability of entrepreneurial skills .552 
Research and developmen .542 
Confidence in indigenous skills .528 
Trade associations .510 
Availability of information .505 
Ethical behaviour 
The mentor system (main contr/subcontr 
Government's concern for its image 
Flexibility of Government attitudes in tailoring contract conditions 
Diversity_ of standards and specifications 
Investor confidence in political environment stability .714 
Influence of business environmen .703 
Availability of finance .693 
Investor confidence in economic environment stability .688 
Availability of investmen .663 
Influence of senior construction manager perceptions .542 
Influence of contractors perceptions/attitudes/culture 
Fluctuation of workload from boom to bus 
Comp_etition between contractors 
Fragmentation of organisations and functions in the industry 
Corruption .749 
Government intervention .636 
Government bureaucracy .581 
STAGEDEV -.578 
Flexible aid agency procedures .566 
Dependence on overseas aid .564 
Government promoting labour-intensive methods to create employmen .559 
Influence of aid agency perceptions/attitudes .550 
Tri-partite agreements (government/main contractor/trades union .534 .525 
Political influence on government policy .532 
Confidence in intervention strategy 
Intervention by a national construction industry development agency 
Encouragement for contractor's self-development through ladder of opportunit~ 
(main contr/subcontr 
Influence of attitudes of overseas contracting staff 
Availability of power (electrical .817 
Availability of telecommunications infrastructure (telephones/internet .703 
Avaiiability of materials .692 
Availability of plant/machinery .685 
Professional associations 
Attention to supply-chain managemen .612 
Industry-wide association of stakeholders .533 
Appropriate production technology selected by contractors .529 
Flexibility of trade unions 
Competition from overseas contractors 
Prefabrication and standardisedproduction 
. . . Extraction Method: Pnnc1pal Component Analysis. Rotat1on Method: Vanmax w1th Ka1ser Normalization. 
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Alternatively, as the factor gets stronger, this variable has less influence. Thus the 
greater the amount of government and international intervention, the lower is the 
stage of development of the country. Confidence in this interpretation is given by 
reference to the original Initial Analysis (see Table 5.26 and the corresponding 
explanation of Factor 2), where a variable of Gross National Product per Capita PPP 
(G _ CAPPPP) was included in the analysis. The original factor 2 consisted of alinost 
the identical set of variables as in this new analysis. The GNP per Capita of the 
country was shown to be inversely correlated with the Factor 2 Government and 
International Intervention. The higher the GNP per capita ofthe country, the less 
strong the factor of intervention. This interpretation is both consistent with these two 
sets of data and is logical when set against the experience of the real world. 
5.10.5 Factor Analysis Initial Solutions for 76 countries on 62 IMPORTANCE 
variables and one additional STAGEDEV variable 
The inclusion of the dummy variable STAGDEV in the dataset of IMPORTANCE 
variables is shown in Table 5.34, and this is to be compared with the original Initial 
Analysis for these variables as shown in Table 5.29. In this analysis, the dummy 
variable STAGEDEV loads onto Factor 2 Better practice Knowledge and Skills, a 
subset of the Factor 1 Industry-led Better practice Culture of the original. The 
loading of the variable is only 0.432 and this is not a significant influence. The 
interpretation of this result is that the stage of development of the country is only 
weakly influencing the key factor of Better practice Knowledge and Skills, and it 
is independent of the other four key factors. Comparison with the original analysis, 
where a variable of Gross National Product per Capita PPP (G_ CAPPPP) was 
included, shows that the variable loaded only weakly onto Factor 4 Political 
Leadership and it had an inverse relationship. The weaker the GNP per Capita of the 
country, the greater is the importance of strong political leadership. 
187 
Table 5.34 Rotated Factor Matrix (loading) using 76 cases for 62 
IMPORTANCE . bl I STAGEDEV . bl vana es oms vana e 
Component 
1 2 3 4 5 
Investor confidence in economic environment stabilit~ .810 
Investor confidence in political environment stabilit~ .803 
Availabilityof management skill .775 
Long_ term thinking of industry .722 
Effective co-ordination between government departments .670 
Flexibility of Government attitudes in tailoring contract conditions .668 
Availability of information .620 
Performance measurement of the industry .594 
Research and developmen .568 
Appropriate production technology selected by contractors .549 
Attention to supply-chain managemen .546 .441 
Government's understanding of the construction industry .468 .439 
Influence of contractors perceptions/attitudes/culture .447 
Encouragement for contractor's self-development through ladder of opportunity .422 
(main contr/subcontr 
Availability of investmen 
Competition between contractors 
Competition from overseas contractors 
Industry-wide association of stakeholders 
Use of E-Commerce .718 
Use of construction IT .665 
Use of partnering .654 
Attention to best practice .648 
Prefabrication and standardised production .626 
Training and education .618 
Attention to organisation culture .616 
Use of benchmarking .613 
Use of computing skills .575 .405 
Ethical behaviou .550 
Confidence in indigenous skills .539 
Availability of technical knowledge .501 
Availability of craft and operative skills .432 .499 
STAGEDE\1 .432 
Shared values amongst stakeholders 9 yrs exp and above 
Flexibility of trade unions 
Availability of power (electrical .884 
Availability of telecommunications infrastructure (telephones/internet .842 
Availability of plant/machinery .832 
Availability of materials .829 
Professional associations .717 
Trade associations .574 
Flexible aid agency procedures .539 .434 
Government policy supporting private industry (contractor .521 
The mentor system (main contr/subcontr .459 
Confidence in intervention strategy .448 
Communication between Government and Contractors .437 
Tri-partite agreements (government/main contractor/trades union 
Government bureaucracy .734 
Government intervention .713 
Corruption .685 
Fragmentation of organisations and functions in the industi)' .665 
Government's concern for its image .594 
Political influence on government policy .514 
Influence of business eiwironment role Group B .513 
Intervention by a national construction industry development agency .506 
Fluctuation of workload from boom to bus .492 
Government promoting labour-intensive methods to create emJ)Ioymen .488 
Diversity of standards and specifications .476 .437 
Influence of aid agency perceptions/attitudes .669 
Dependence on overseas aid .579 
Influence of attitudes of overseas contracting stafi .508 
Availability of entrepreneurial skills role group B -.475 
Availability of finance: .426 -.475 
Influence of senior construction manager perceptions 
Extraclion Method: Pnnc1pal Component Analysis. Rotat1on Method: Vanmax w1th Ka1ser Normalization. 
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5.10 6 Summary of investigation to distinguish between developing and 
developed countries. 
In this investigation to distinguish between the country types, two approaches have 
been taken. The first was to omit a group of developing countries from the data set 
and see whether the factors extracted were very different. The conclusion to be 
drawn from this additional analysis of the developed country data sets of 
STRENGTH and IMPORTANCE variables is that the omission of the cases from the 
developing countries has had no significant influence on the factors being extracted. 
It therefore follows that the factors extracted from the 76 cases of developed and 
developing countries are relevant to both types. However, this does not mean that 
there is no difference between types of country in respect of these factors. Rather, 
there is a difference between developed and developing country in the extent to 
which the factors have strength or importance. The interpretation given in the 
sections 5.7 to 5.9 has already explored the nature of these differences. 
The second approach to distinguishing between developing and developed country 
types in respect of these factors was by using a dummy variable STAGEDEV within 
the datasets analysed [using all 76 cases]. This showed that in terms of scores of 
current STRENGTH, the higher the GNP per capita of the country, the less strong 
the factor of intervention. When looking at the scores of future IMPORTANCE, the 
results show that the stage of development of the country is only weakly influencing 
the key factor of Better practice Knowledge and Skills, and it is independent of the 
other four key factors. 
On the basis of these two analytical approaches, the conclusion can be drawn that the 
differences between developing and developed types of country are not so great. 
Where there are differences, these can be explained in terms of the degree to which 
the key factors have strength or influence. The implication of this analysis of country 
type differences is that for the next sections of the analysis, for what are described as 
the Final Solutions, there is no need to highlight these differences. Section 5.12 , 
which follows shortly, will start the explanation of these Final Solutions. 
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5.11 Summary of Factor Analysis Initial solutions for STRENGTH and 
IMPORTANCE 
As stated earlier in section 5.8 paragraph 1, the Initial factor models do not meet the 
statistical criteria necessary for convincing and robust conclusions. However, they do 
provide a richer picture than that provided in the robust analysis of the sections 
which follow in the remainder of this chapter. A brief comparison will be made later 
between the factor models based on these initial solutions described here, and those 
models based on more refined data which is presented in the sections immediately 
following. 
5.12 Final solution of Factor Analysis for IMPORTANCE variables 
As mentioned in the introduction to the factor analysis procedure, after the initial 
solutions were completed, a further more robust analysis was executed to fully meet 
the statistical criteria. In addition, both 011hogonal and oblique solutions were tried. 
In the final version presented here, the oblique versions were abandoned in favour of 
the V arimax models. The difference between them was slight, but the Varimax 
model is more directly obtainable and is easier to understand. 
5.12.1 Checks on the data 
The first check was to examine the Anti-Image conelation matrix. The diagonals on 
the matrix should have an overall Measure of Sampling Adequacy (MSA) of 0.5 or 
above (Hair et al 1998: 99-1 00). Individual variables can be considered for 
elimination from the analysis if they are low on this measure. An inspection showed 
that there were 6 variables with an MSA value of below 0.4, and a further 18 with an 
MSA value of between 0.4 and 0.5. The 6 variables below 0.4 were eliminated first 
and factor models generated which synthesised 3 8 variables into 9 factors. The mean 
MSA was re-calculated as a value of0.607, this being accepted as sufficiently high. 
The correlation matrix was then inspected. 
The conelation matrix was examined to identify any variables which seemed to have 
low correlations with all other variables. By inspection of the matrix, there were 18 
variables which had low correlation values, meaning the highest was 0.49 or below. 
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Some of these also had a low MSA value, and these were all eliminated from the 
factor analysis in stages. Altogether, combining the deletions for lack of 
homogeneity (2#), very low MSA (5# of less than 0.4); and low MSA (16# of0.4-
0.5) and low correlations (22#) , a total of 24 variables were eliminated on this basis. 
In the original data set of76 cases, the number of variables struied out as 62, and this 
ratio is not favourable to a good generalisable solution. Ideally there should be not 
less than 50 cases, and preferably more than 100. Also there should be 4 to 5 times as 
mru1y cases as there are variables, but this is a conservative ratio, a11d Hair et al 
explain that there are many instances where a 2:1 ratio has to be accepted. (Hair et al 
1995, 1998). In the latter case, caution should be applied to interpretation ofthe 
findings. By eliminating those vru·iables which had low MSA and low correlation 
values, the smaller data set of 38 variables resulted in a Kaiser-Meyer-Olkin (KMO) 
measure of sampling adequacy of 0.820, which is considered as meritorious (Kaiser 
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was Approx. Chi-Square 1038.168 with 703 degrees offreedom at a significance 
level of 0.000, indicating that the population correlation matrix is unlikely to be an 
identity matrix. Given the now smaller number of variables in relation to the cases, 
the revised ratio was exactly 2:1 [ 76:38] . 
The factor models generated from this revised data set were not easy to interpret, 
owing to some very prominent vru·iables loading highly on one or two factors. 
Attempts were made to rotate the solution using Varimax, Oblimin and Promax 
methods, but none of these provided a model that could be properly interpreted. 
Reflection on these led to the decision to simplify the model by eliminating variables 
based on their low MSA (between 0.4 and 0.5). The 16 already identified were then 
considered for deletion from the data set in use, and the factor analysis procedure 
was repeated. In fact, owing to many of these 16 variables having already been 
eliminated on the grounds of low correlations, only a further 4 were removed. The 
resulting set of 32 variables (see Correlation Matrix in Appendix K) was synthesised 
into initially 7 Factors. This was not considered satisfactory as the seventh factor had 
only one variable, nrunely The Mentor system (main contractor/subcontractor), 
and this was considered as too specific a variable for the desired generic model. 
Several attempts were made successively to fit the variables into model with a 
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smaller number of factors by selecting the option within SPSS. Models of 6 and 5 
factors were generated, on the basis that with the 62 variables, a 5 factor model had 
been achieved. On inspection it was decided to relax the constraints to a model of 6 
factors, and this provided much more clarity in interpretation. The commentary 
provided below therefore is based on a Varimax generated model, with the slightly 
better KMO of0.85 [Meritorious] and Bartlett's Test of Sphericity values of Approx 
Chi-Square 692.062; df 496; and significance of 0.000, slightly worse. The factor 
model is shown in Table 5.35, the 6 factors extracted with Eigenvalues of 1 or above, 
accounting for over 68% ofthe total variance. With a cut-off of± 0.5 loading ofthe 
variables on the factors, it can be seen that, except for variable Availability of 
entrepreneurial skills, each of the variables weighs predominantly on only one of 
the factors, and this gives clarity to the model for the purposes of interpretation. 
5.12.2 Interpretation of IMPORTANCE Factors- Varimax Rotation 
The final solution selected was a Varimax rotation producing 6 factors and these are 
reported as follows as abstracted from the rotated component matrix. 
Table 5.35 below presents the rotated factor matrix. 
1. Long-term vision and policy for the industry 
This factor grouping comprises a variety of variables, it can be argued, all of 
which are concerned with the long-term thinking needed for the industry's future. 
Investors in the industry need to have confidence that their return of investment 
is commensurate with the risk of political instability. Such confidence can only 
be provided when information is freely available about matters which affect the 
business environment as well as specific projects. Construction projects can be 
huge in relation to individual firms financial resources, and investors need to be 
sure that their investments have a long-term future. For example, Hong Kong has 
a number of examples of large infrastructure projects which illustrate this point, 
including the airpmi, container pmi developments as well as connecting 
highways and railway construction. Governments, in their roles as major clients, 
often have large stakes in the infrastructure development, and their control of 
contract conditions may have adverse effects on investor sentiment if the risk 
placed on contracting parties is unusually high. It is important for government to 
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have a good understanding of the way the industry thinks and responds to 
policies planned and implemented. 
Table 5.35 Rotated Factor Matrix (loading) for IMPORTANCE variables 
Component 
1 2 3 4 5 
Long term thinking of industry .753 
Investor confidence in political environment stability .752 
Availability of management skill .732 
Effective co-ordination between government departments .656 
Flexibility of Government attitudes in tailoring contract conditions .655 
lA vailability of information .637 
Performance measurement of the industry .633 
Research and development .582 
!Appropriate production technology selected by contractors .554 
1;\_vailability ofpower (electrical}_ .911 
lA vailability of plant/machinery .854 
Availability of materials .844 
lA vailability of telecommunications infrastructure .837 
telephones/internet) 
Professional associations .709 
Flexible aid agem:yprocedures .542 
lA vailability of finance .840 
!Availability of investment .728 
!Confidence in indigenous skills .635 
!Availability of technical knowledge .567 
lA vailability of entrepreneurial skills role group 8 .543 .533 
Availability of craft and operative skills .508 
rrraining and education 
Ethical behaviour .689 
ommunication between Government and Contractors .671 
!Attention to organisation culture .645 
I<Jovemment's understanding of the construction industry .521 
tThe mentor system (main contr/subcontr) .631 
Encouragement for contractor's self-development through ladder .584 
lof opportunity (main contr/subcontr) 
Use of computing skills .545 
6 
Use of benchmarking .647 
Use of construction IT .630 
!Attention to supply-chain management .616 
Eigenvalue 12.756 2.905 2.192 1.423 1.346 1.236 
Percenta~e of Variance 39.86 9.08 6.85 4.45 4.21 3.86 
Extraction Method: Pnnc1pal Component Analysis. Rotation Method: Vanmax with 
Kaiser Normalization. 
a Rotation converged in 15 iterations. 
Good understanding by the government also implies that they need to have ways 
of measuring the performance of the industry. Without good understanding and 
indicators for assessing the behaviour of the industry, government cannot be sure 
that their policies are appropriate and achieving their intentions. Government is 
often accused as being a regulator of the economy through using fiscal and 
capital investment measures, and this is a reason given for the poor performance 
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of the industry as a whole. For appropriate policies, there also needs to be good 
coordination between key government departments. 
Apart from the government and investor viewpoints, there are other stakeholders 
who play their part in this factor. Research and development is closely associated 
with a long-term view of industry development, this being carried out by research 
institutions, private sector materials and components supply industry as well as 
universities. Contractors need to think carefully about which technology is 
appropriate for efficient production, especially when this involves large 
investment in initial stages. For example, in the 1960s and early 1970s in Europe 
(and the UK in particular), many contractors invested heavily in 
prefabricatedlprecasting techniques. The location of factory production facilities 
was based on long-term expectations of payback of the original investment and 
was crucial to the decision to invest. 
Finally, thinking of suitable visions and policies for the industry is a very 
difficult task, and requires sufficient management skills at a high level of 
achievement. 
2. Basic resources and infrastructure (physical and institutional) 
Six variables are grouped under this heading and this relates to both the business 
environment and the internal construction industry environment. Quite clearly 
these variables are essential in both developing and developed countries. From 
the interviews with people representing views from developing countries, these 
variables were mentioned frequently. However, interview respondents from the 
developed countries hardly mentioned these at all. When prompted, one of the 
respondents, talking about Sweden, agreed that these resources are essential, but 
from a developed country perspective, they were taken for granted and thus 
would not come to mind when thinking about factors for development. Amongst 
this group, there are also two items which do not appear to be part of the basic 
resources and these are the professional associations and flexible agency 
procedures. The inclusion of professional associations in this factor together 
with the aid agency procedures is to give significance to the organisations that 
are part of the infrastructure. This is not only a physical infrastructure, but also 
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an institutional infrastructure that provides support to the activities of firms and 
projects in the construction industry. The variables relate to stakeholders both 
within the industry and external to it. 
3. Financial and human resources 
There are seven variables which load on this factor. Investment and finance are 
essential to the development of the industry and these have been mentioned by 
several interview respondents in both developed and developing countries with 
more or less equal emphasis. Whereas in the developing world, lack of finance 
has for decades been a chronic problem, generally in the developed world, this is 
not such a serious issue. However, there is a growing recognition in the 
developed countries that the industry needs to attract investment and this shows a 
growing awareness that competition is not only between construction companies 
within the industry but also competition between industries. The government's 
role is important in this respect since it is their policies and the presentation of 
industry's performance data that is often used for comparison between various 
industries. Thus government's understanding of the construction industry, 
particularly in respect of intervention or lack of intervention would be important. 
The second theme under this factor concerns the human resources, particularly 
the development and availability of skills and knowledge. Several research 
reports in both developed and developing countries lament the lack of skills 
particularly at craft and operative level (Ofori 1993: 24-25; Clarke 1992). 
Entrepreneurial skills were mentioned several times by interview respondents as 
bei~g vital to the development of the industry. It is interesting to note that of all 
62 variables training and education received the highest mean score concerning 
importance for the development of the construction industry. 
4. Thinking the best and behaving the best (a better practice culture) 
Jesus Christ said that if we hate our brother in our hearts, then we have also 
committed murder in our hearts (Matthew 5: 21-22, in The Holy Bible, 1984). 
The link between thought and behaviour as illustrated by this quotation can be 
seen to be very close. Likewise the link between our ethical behaviour and 
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achieving better practice is also close. If the construction industry wants to 
achieve better practice, it must also think the best. Fox 1999 has already 
indicated the strong influence of values upon industry development as captured 
through a series of interviews with experts in construction industry development 
The variable of 'attention to organisation culture' is grouped together under 
this factor and there is a common concept of values which c01mects culture with 
ethical behaviour. After all, culture is all about shared values. The linking of 
individual values in order to establish a culture is clearly important. 
Of the two remaining variables loading on this factor feature, one of them is 
almost as strong, namely Communication between government and 
contractors. This is important to encourage good ethical behaviour and can 
assist in identifying good practice. Some studies have put forward strong 
arguments that since government is a major client of the industry that it can 
(Wells: 1995; Hindle 2000: 245; Milford 2000: 242) and should use its influence 
as a client in order to promote and to encourage better practice (Egan 1998: 39; 
HK CIR.C 2001: 2). Examples from the UK and Hong Kong both support this 
point. Not loading quite so strongly but also consistent with this factor is 
Government's understanding of the construction industry. 
5. A learning culture 
There are three variables which load on this factor and they are to do with help, 
self help and self development combined with the organisation culture. The first 
two variables originally came from experience in South Africa, namely The 
mentor system and Encouragement for contractor's self development 
through ladder of opportunity. It is interesting to note that the respondents in 
the wider survey generally have considered this an important value. The third 
variable, the Use of computing skills, appears not to fit with the other 2 
variables. It can be argued that the use of computing skills is something which 
encourages individual development and self learning, particularly with access to 
the internet. Thus this factor is labelled a learning culture that is important for 
the development of the industry as a whole. From a developed country 
perspective, this emphasis comes through in a number of countries as identified 
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in national reports of their respective construction industries, for example, UK 
Latham report (1994); Hong Kong CIRC (2001) and HKHA (2000); and 
Singapore Construct 21(1999). Evidence from developing countries of the need 
for a leaming culture is not so common. A leaming culture is something that is 
necessary and important within the construction industry, and so a large number 
of stakeholders within the industry need to be involved. In addition, stakeholders 
outside of the industry would also need to play their part, especially the national 
govemment through any appropriate changes in the education and training 
processes generally. 
6. Techniques and technology supporting high production performance 
Three variables load on this factor all relating to the production process. They 
are all aimed at improving productivity and lowering cost. Recent management 
techniques which have become popular in construction include benchmarking 
and supply chain management as well as application of construction IT. 
Sufficient research has been carried out on these to demonstrate the benefits to 
the construction industry (CII; ECI, CII Australia; London and Kenley 2001). 
5.12.3 Review of the set of IMPORTANCE factors 
At this point in this section of the Chapter, sufficient explanation has been given to 
support each of the 6 factors listed above. In reviewing the set as a whole, one strand 
which emerges as crossing over the 6 factors is that of culture, which emerges in 
Factor 4 a better practice culture and Factor 6 a learning culture. There is also an 
implied element of culture in Factor 1 long-term vision and policy for the 
industry. A vision and policy do not exist in isolation. Also, they are not owned by 
the govemment or by the industry leaders on their own. For a vision to be really 
effective, it must be owned by all who work in the industry, and that means there has 
to be a common culture. Further elaboration will be made, as appropriate, in Chapter 
6 when these factors from the quantitative study will be linked with the findings from 
the qualitative study. 
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5.13 Final solution of Factor Analysis for STRENGTH variables 
As explained in the previous section relating to the analysis of the IMPORTANCE 
variables, a number of statistical procedures and tests were performed prior to the 
arrival at the final factor model. 
Checking first on the Anti-hnage correlation matrix, the diagonals showed that there 
were 15 variables with an MSA value ofbelow 0.4, and a further 18 with an MSA 
value ofbetween 0.4 and 0.5. The 15 variables below 0.4 were eliminated first and 
mean MSA was re-calculated as a value of0.541, this being accepted as sufficiently 
high. 
The correlation matrix was generated as shown in Appendix L. Examination of this 
showed that there were 4 variables which had low correlation values, meaning the 
highest was 0.49 or below. Two of these also had a low MSA value, and these were 
all eliminated from the factor analysis. Altogether, 17 variables were eliminated on 
this basis. 
In the original data set of76 cases, the number of variables started out as 62, and 
reduced to 45, giving a ratio between cases and variables of 1. 7 : 1 approximately. 
As in the former analysis, caution should be applied to interpretation of the findings. 
By eliminating those variables which had low MSA and low correlation values, the 
smaller data set of 45 variables resulted in a Kaiser-Meyer-Olkin (KMO) measure of 
sampling adequacy of0.713. which is considered as middling (Kaiser 1974 in 
Norusis 1998 :52). Another test for the data, Bartlett's test of Sphericity was 
Approx. Chi-Square 1090.354 with 990 degrees of freedom at a significance level of 
0.014, indicating that the population correlation matrix is unlikely to be an identity 
matrix. Several attempts were made to produce a factor model using both orthogonal 
and oblique methods of rotation. These all resulted in twelve factors being 
abstracted, but there were difficulties in the interpretation, mainly because of 
overlaps between the various factors. A decision was made to seek a clearer factor 
model in the same way as was done for the analysis of the importance variables. 
Thus the 45 variables were inspected and reconsidered with the view to eliminating 
those with a low MSA score (between 0.4 and 0.5). These were deleted leaving 28 
variables. 
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A new factor model was created with the new set of 28 variables and this resulted in 
a much clearer picture in terms of the factor model generated. The statistical 
measures and tests also changed so that the KMO value increased to 0.792, and 
Bartlett's test of Sphericity was Approx. Chi-Square 680.601 with degree of freedom 
of378 and significance ofO.OOO, this being an improved value. Using Varimax 
extraction, 8 factors were generated as shown in Table 5. 36 overleaf. 
5.13.1 Interpretation of STRENGTH Factors- Varimax Rotation 
The factors are described under the headings as follows: 
1. Industry-led better practice and culture 
There are 9 variables that load significantly on this factor, having a value of 
greater than 0.5. The first two, namely E-Commerce and Construction IT relate 
strongly to the most recent development in information technology. They also 
cross over the boundary between the general business environment and the 
construction task environment. The use of computing skills is also included in 
this heading but this variable does not relate only to IT, but is also linked to the 
cultural variables. The construction industry exists in the information age and 
has adopted knowledge, skills and culture from other areas. The culture may 
have a either a negative or a positive influence but there is no hint of negativity 
within this factor. By contrast, the focus is wholly positive with a vision of better 
practice coming through and it is not difficult to see the link between this and the 
variables ofbenchmarking, performance measurement of the construction 
industry and the use of partnering. 
2. Financial resources and investors' confidence 
These four variables fit together very neatly in that investors provide the finance 
for the industry's needs. However, for investment to be successful and for the 
terms of finance to be attractive, the investors need confidence not only in the 
industry, but also in the wider business environment including political and 
economic dimension. 
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Table 5.36 Rotated Factor Matrix (loading) for STRENGTH variables 
Component 
VARIABLE 1 2 3 4 5 6 7 
!Use ofE-Commerce .886 
!Use of construction IT .837 
!Use ofbenchmarking .750 
!Use of partnering .750 
!Attention to organisation culture .728 
!Use of computing skills .688 
!Attention to best practice .679 
IPerfonnance measurement of the industry .568 
Shared values amongst stakeholders .532 
!Availability of finance .833 
~vailability of investment .763 
nvestor confidence in political environment .748 
stability 
nvestor confidence in economic environment .723 
stability 
Availability of management skill .745 
!Availability of technical knowledge .726 
kJovernment's concern for its image .586 
lA vailability of infonnation .526 
~ vailability of craft and operative skills 
Government intervention .804 
Communication between Government and .598 
Contractors 
Effective co-ordination between government .590 
departments 
Government policy supporting private industry .506 
contractor) 
!Research and development .817 
nfluence of contractors .744 
perceptions/ attitudes/ culture 
Confidence in indigenous skills .521 .540 
Intervention by a national construction industry .728 
lcievelopment agency 
tirade associations -.615 
nfluence of aid agency perceptions/attitudes 
Eigenvalue 9.748 2.615 1.898 1.571 1.445 1.229 1.114 
Percentage of Variance 34.813 9.339 6.780 5.610 5.161 4.388 3.977 
3. Human skills and a culture of transparency 
Four variables load on this factor. Availability of management skills and 
technical knowledge are recognised as being important to development such as 
construction. These two areas of ability form the core part of many educational 
programmes for students entering the construction industry. The third variable, 
govemment' s concem for its image, and the fourth, availability of information, 
200 
8 
.862 
1.040 
3.714 
appear not connected to human skills and human resources. However, some of 
the other vmiables at significant level below 0.5 also relate to government and 
coordination between its departments. The possible link here is that govemment 
has the main responsibility for the development of human resources through its 
funding of the education system and the policies that need to be in place to 
ensure its educational thrust is targeted correctly. Image is important to a 
government when it seeks to motivate the public. A positive image will help to 
encourage the behaviour that the government wishes to see. Availability of 
information goes hand in hand with this philosophy. After all public relations 
efforts concern with building and image in the eyes of the people cannot be 
effective unless the relevant information is easily available. This is consistent 
with the recent move to New Public Management which promises more 
transparency (Hughes 1998: 239). Thus, this factor has not only the flavour of 
availability of necessary skills for the development of the construction industry 
but also a motivation to use those skills for the benefit of individuals and society 
as a whole. The driving force to motivate people is that policies should be both 
fair and be seen to be fair. Thus this factor is not concerned merely with 
availability of management and technical skills but also with a transparent 
policy-making process by government. 
4. Government policies and strategies supporting construction business 
This factor is closely connected to the previous one whereas with factor three the 
government's role was less obvious. In this case, it is very explicit. Government 
policies are essential when considering the amount of support to be given to 
private industries and the degree of intervention necessary. In some countries 
such as Singapore, South Africa, Malaysia and People's Republic of China, the 
governments have quite clearly taken an interventionist stance. For policies 
towards the construction industry to be coherent and effective, there must be 
good communication between government and the private sector. For example, 
in Australia, the Construction Policy Steering Committee was set up overhaul the 
existing policies in order to fulfil a vision to make the construction industry 
internationally competitive (De Valence 1999: 222; Australia, DPWS 1993). In 
addition, there also needs to be effective coordination between government 
departments (Gt. Britain, Cabinet Office 2000). This is important particularly in 
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the case of construction industry for two reasons. First, because govemment is a 
major client of the industry and many departments (clients) require constructed 
facilities. Second, in any project, with a public or private sector client, there are 
many govemment departments needing to provide some input to it. These need 
coordinating for better project performance. 
5. Research and Development for construction 
Two variables load on this factor. Research and development is important and 
seen as a current strength for the industry. Any research needs to be tailored to 
the needs of the particular country. Developing countries are gradually 
improving their research and development to make best use of indigenous 
materials, at the same time this is linked to the development of indigenous skills 
(confidence in indigenous skills). 
6. Self reliant construction culture 
There appears to be a strong connection between factors 5 and 6. In developed 
countries, the construction industry has strength and power from the contracting 
sector. These have been shown to be very influential in the way the industry 
operates right now. (Ball1988, CII, USA Construction Round Table) 
Confidence in indigenous skills is high in the developed world where a whole 
range of skills is fully developed. In developing countries, contractors do not 
have such power and influence, yet they are seen as important to develop since 
potentially they can bring about desired change. 
7. Institutional support 
Two variables load on this factor and in some countries intervention by a 
national industry development agency is seen as a strength. Even if a 
govemment funded agency is not set up, some type of private-sector lead 
organisation is considered desirable. (UK Construction Industry Board, 
Construction Industry Council, CII, USA Construction Round Table, and Hong 
Kong CIRC) 
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8. Supportive attitudes of aid agencies 
Only one variable loads on this factor at the level of 0.5 or above, but two other 
variables also load at slightly below 0.5 level, namely organisational culture, 
and communication between government and contractors. From a developed 
country perspective, support from an aid agency does not apply. In the 
developing world, aid is still seen as important to development for the nation as a 
whole and to the construction industry in particular. 
5. 13.2 Review of the set of STRENGTH factors 
In looking at the whole set of 8 factors, it is found that a number of strands cross over 
between them. The influence of culture relates to factors 1, 3, 6 and 8. A second 
strand relates to the government role, both in its influence on the business 
environment as well as its role as a client and in the wider area of motivation of the 
people. The concern with image and transparency and the formulation of policies for 
the industry all relate to a society culture and the way that the government makes 
decisions and empowers individuals and groups in society. 
5. 14 Summary of Chapter on Factor Analysis 
The quantitative data set has been analysed using the statistical technique of factor 
analysis. The 62 variables which had been scored by respondents according to 
current STRENGTH and future IMPORTANCE have been analysed as two separate 
data sets, but using similar methods. In preparing the data for the factor analysis, a 
number of adjustments were made to the two data sets in order to ensure their 
reliability and validity. These measures have included the elimination of a 
considerable number of variables from each data set. This has had the disadvantage 
of losing some ofthe richness of the original range ofvariables. However, the need 
for this culling has been demonstrated with the much higher statistical measures of 
acceptance, such as the values ofKMO and Bartlett's Test of Sphericity, on the 
smaller data sets. 
This summary provides an opportunity to compare the results of the factor analysis 
from the two data sets, namely the set based on the initial 62 variables [hereinafter 
referred to as the Initial Set] and the reduced set [the Final Set]. First the comparison 
of the STRENGTH factors as shown in Table 5.37 below. 
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Considering the factors of cunent STRENGTH, the initial model has the advantage 
of comprising of only 5 factors, compared to the final model of 8. The initial model 
has some similarities with the final model in respect of the learning culture and better 
practice culture, and the government support for construction business. Otherwise the 
factors seem to be rather distinct. 
Table 5. 37 Comparison of initial and final factor models of STRENGTH 
Initial Model of STRENGTH factors Final Model of STRENGTH factors 
1. A learning culture 1. h1dustry-led better practice and culture 
2. Government and international 2. Financial resources and investor 
intervention confidence 
3. Positive general business environment 3. Human skills and culture of 
transparency 
4. Positive construction task 4. Government policies and strategies 
environment supporting construction business 
5. Availability ofbasic physical 5. Research and development for 
resources construction 
6. Self-reliant culture 
7. mstitutional support 
8. Supportive attitudes from Aid 
agencies 
A comparison of the IMPORTANCE models as shown in Table 5.38 shows more 
similarities between the two, but not in the same sequence and not always with the 
same labels. The industry-led better practice culture appears in both sets of factors. 
The presence of financial resources is subsumed under the initial model, whereas it is 
separate under the final model. The initial model's flexibility, sustainability and 
competitiveness lines up with the long-term vision and policy of the final model. 
Physical and moral support appears in both. Political leadership and image of the 
industry appear to be found only in the initial model, but elements of these constructs 
are included in the final model under the Factors 1 Long term vision and 4 
Thinking the best and behaving the best. 
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Table 5. 38 Comparison of initial and final factor models of IMPORTANCE 
Initial Model of IMPORTANCE Final Model of IMPORTANCE 
factors factors 
1. Industry-1 ed better practice culture 1. Long-term vision and policy for the 
industry 
2. Flexibility, sustainability and 2. Basic resources and infrastructure 
competitiveness (physical and moral support) 
3. Physical and moral support 3. Financial and human resources 
4. Political leadership 4. Thinking the best and behaving the 
best (a better practice culture) 
5. Image of the industry 5. Techniques and technology supporting 
high production performance 
6. A learning culture 
Since the analysis, interpretation and discussion which follows in the later chapters is 
based only on the final models, there is no need to Elwell any longer on these 
comparisons. Instead, the final factor models from the respective STRENGTH and 
IMPORTANCE set of variables are re-stated here as the conclusion of this chapter. 
Concerning the current STRENGTH variables, these were reduced into 8 factors as 
follows: 
1 Better practice techniques and culture 
2 Financial resources and investor confidence 
3 Human skills and a culture of transparency 
4 Government policies and strategies supporting construction business 
5 Research and Development for construction 
6 A self-reliant construction culture 
7 Institutional support 
8 Supportive attitudes from Aid agencies 
In terms of the results of the factor analysis on the IJ\.1PORTANCE variables, 6 
factors have been found as being important. These are: 
1. Long-term vision and policy for the industry 
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2. Basic resources and infrastructure (physical and institutional) 
3. Financial and human resources 
4. Thinking the best and behaving the best (a better practice culture) 
5. Techniques and technology supporting high production performance 
6. A learning culture 
Amongst these 6 factors, it was seen that culture features prominently amongst 3 of 
them. 
The next chapter elaborates upon these themes to determine the extent of support that 
they have from the Qualitative data collected, and from the literature. 
Table 5. 39 Table of variable labels and variable numbers for STRENGTH and 
IMPORTANCE 
FACTOR STRENGTH IMPORTANCE 
Training and education 5 129 
Trade associations 6 130 
Professional Associations 7 131 
Industry-wide association of stakeholders 8 132 
The mentor system (main contr/subcontr) 9 133 
Tri-partite agreements (government/main 
contractor/trades union) 10 134 
Influence ofbusiness environment 11 135 
Encouragement for Contractor's self-development 
through ladder of opportunity (main contr/subcontr) 12 136 
Intervention by a national construction industry 
development agency 13 137 
Confidence in intervention strategy 14 138 
Research and Development 15 139 
Dependence on overseas aid 16 140 
Flexible Aid agency procedures 17 141 
Influence of Aid agency perceptions/attitudes 18 142 
Competition from overseas contractors 19 143 
Influence of attitudes of overseas contracting staff 20 144 
Confidence in indigenous skills 21 145 
Availability of finance 22 146 
Availability of investment 23 147 
Availability of materials 24 148 
Availability of plant I machinery 25 149 
Availability of power (electrical) 26 150 
Availability of telecommunications infrastructure 
(telephones/internet) 27 151 
206 
Availability of craft and operative skills 
Availability of technical knowledge 
Availability of management skill 
Availability of entrepreneurial skills 
Availability of information 
Government policy supporting private industry 
(contractor) 
Fluctuation of workload from boom to bust 
Communication between Government and Contractors 
Government bureaucracy 
Government's concern for its image 
Government intervention 
Effective co:-ordination between government 
departments 
Corruption 
Ethical behaviour 
Flexibility of Government attitudes in tailoring contract 
conditions 
Government promoting labour-intensive methods to 
create employment 
Political influence on government policy 
Government's understanding of the construction 
industry 
Investor confidence in economic environment stability 
Investor confidence in political environment stability 
Diversity of standards and specifications 
Long term thinking of industry 
Flexibility of trade unions 
Influence of contractors perceptions/attitudes/ culture 
Performance measurement of the industry 
Com:Qetition between contractors 
Fragmentation of organisations and functions in the 
industry 
Influence of senior construction manager perceptions 
Appropriate production technology selected by 
contractors 
Attention to supply-chain management 
Shared values amongst stakeholders 
Prefabrication and standardised production 
Attention to best practice 
Attention to organisation culture 
Use of partnering 
Use of computing skills 
Use of E-Commerce 
Use of construction IT 
Use ofbenchmarking 
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28 152 
29 153 
30 154 
31 155 
32 156 
33 157 
34 158 
35 159 
36 160 
37 161 
38 162 
39 163 
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51 175 
52 176 
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56 180 
57 181 
58 182 
59 183 
60 184 
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63 187 
64 188 
65 189 
66 190 
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CHAPTER6 
INTERPRETATIONS, AND DISCUSSION OF THE RESULTS 
6.1 Introduction 
This chapter triangulates the qualitative findings to those of the factor analysis, and also 
to the literature. The structure is broadly as follows: 
1. Linking the Study 1 Qualitative findings to the Study 2 Quantitative findings: 
1. Using the factor analysis model of STRENGTH as a basis and linking the 
interview data to it to emphasise the current significant factors now 
considered as strength. 
• Distinguish between developing and developed nations 
• Discuss similarities and differences between qualitative and 
quantitative results 
n. Using the model ofiMPORTANCE to the interview data and emphasise the 
significant factors for the future 
• Distinguish between developing and developed nations 
• Discuss similarities and differences between qualitative and 
quantitative results 
2. Using two case studies as examples ofhow the factors of future 
IMPORTANCE relate to recent studies by national governments, one a 
developed country [Singapore] and the other a developing country [South 
Africa]. These comparisons ofthe six factor model offuture IMPORTANCE 
highlight the differences between developed countries and developing 
countries. 
6.2 Current STRENGTH of factors developing the construction industry 
From the analysis described in Chapter 5 the factors identified which are currently active 
in developing the construction industry are as shown in Table 6.1. The sequence of 
them is ranked by the factor analysis procedure and this is based on the strength of the 
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association between the variables that load on the factors. However, it can also be seen 
that the mean scores of strength may not coincide with the measure of association. Table 
6.2 shows the original 62 variables, ranked in order of mean scores of cuiTent 
STRENGTH set against the 8 factors identified. This shows that the Factor 1 Industry-
led better practice and culture does not have the highest score. By inspection, this 
appears to have the almost the lowest mean score. Factors 3 Human capital and 
culture of transparency, 2 Financial resources and investor confidence and 4 
Government policies supporting construction business, respectively, seem to be the 
most dominant. Factors 6 Self-reliant construction culture, 7 Institutional support 
and 8 Supportive attitudes appear to be middling in strength, whereas Factor 5 
Research and development for construction is definitely the weakest. This seems to 
match with existing views on the construction industry. 
Table 6.1 Factors based on analysis of current STRENGTH 
FACTORS from Quantitative study of current STRENGTH 
1 Industry-led better practice and culture 
2 Financial resources and investor confidence 
3 Human skills and culture of transparency 
4 Government policies and strategies supporting construction business 
5 Research and Development for construction 
6 Self-reliant construction culture 
7 Institutional support 
8 Supportive attitudes from Aid agencies 
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Table 6.2 STRENGTH variables ranked by mean score and their association with 
the Factors 
Variables in rank order by mean Mean FACTORS 
1 2 3 4 5 6 7 8 
Competition between contractors 2.90 
Availability of telecommunications infrastructure 
(telephones/internet) 2.86 
Availability of power (electrical) 2.76 
Political influence on government policy 2.48 
Influence of business environment 2.43 
Availability of materials 2.38 
Availability of craft and operative skills 2.33 3 
Professional associations 2.33 
Influence of senior construction manager 
perceptions 2.33 
Investor confidence in political environment 
stability 2.33 2 
Availability of plant/machinery 2.29 
Fluctuation of workload from boom to bust 2.29 
Government's concern for its image 2.29 3 
Availability of management skill 2.24 3 
Government bureaucracy 2.24 
Diversity of standards and specifications 2.19 
Availability of entrepreneurial skills 2.19 
Government intervention 2.19 4 
Investor confidence in economic environment 2 stability 2.19 
Availability of technical knowledge 2.14 3 
Availability of information 2.14 3 
Availability of finance 2.10 2 
Competition from overseas contractors 2.10 
Confidence in indigenous skills 2.05 6 
Availability of investment 2.00 2 
Fragmentation of organisations and functions in the 
industry 2.00 
Corruption 1.95 
Communication between Government and 4 Contractors 1.90 
The mentor system (main contr/subcontr) 1.90 
Government policy supporting private industry 4 (contractor) 1.90 
Appropriate production technology selected by 
contractors 1.90 
Performance measurement of the industry_ 1.86 1 
Influence of attitudes of overseas contracting staff 1.86 
Training and education 1.86 
Attention to supply-chain management 1.81 
lndustrv-wide association of stakeholders 1.81 
Encouragement for contractor's self-development 
through ladder of opportunity (main contr/subcontr}_ 1.81 
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Table 6 2 STRENGTH variables ranked bv mean score and their association with 
the Factors (cont.) 
Variables in rank order by mean Mean FACTORS 
1 2 3 4 5 6 7 
Prefabrication and standardised production 1.76 
Flexibility of Government attitudes in tailoring 
contract conditions 1.76 
Trade associations 1.76 7 
Influence of contractors 6 perceptions/attitudes/culture 1.76 
Use of computing skills 1.71 1 
Ethical behaviour 1.71 
Government's understanding of the construction 
industry 1.71 
Effective co-ordination between government 4 departments 1.67 
Government promoting labour-intensive methods to 
create employment 1.67 
Attention to best practice 1.52 1 
Dependence on overseas aid 1.52 
Flexibility of trade unions 1.48 
Long term thinkinQ of industry 1.48 
Attention to organisation culture 1.48 1 
Intervention by a national construction industry 7 development agency 1.43 
Tri-partite agreements (government/main 
contractor/trades union)" 1.43 
Shared values amonQst stakeholders 1.33 1 
Flexible aid agency procedures 1.33 
Influence of aid agency perceptions/attitudes 1.33 
Use of construction IT 1.33 1 
Research and development 1.29 5 
Confidence in intervention strategy 1.29 
Use of benchmarking 1.19 1 
Use of E-Commerce 1.19 1 
Use of partnering 1.19 1 
Concerning the current STRENGTH variables, these were reduced into 8 factors as 
follows in the description below: 
6.3 STRENGTH Factors comparing developed and developing countries 
8 
8 
This section of the chapter focuses on the strength of the factors in the current 
construction industry with which the respondents are familiar. It relates the findings of 
the factor analysis to those of the interviews as well as the body ofliterature. It uses the 
framework of the factor analysis model as a basis and draws upon the other evidence in 
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suppmi of the factor analysis model. Reference is also made to the means scores of the 
vmiables which constitute the factor model, since these also give a guide as to the 
relative strength of the factors. 
6.3.1 The industry-led better practice and culture 
Although this is the first factor to be extracted based on the factor analysis procedure, it 
is not necessarily the strongest factor in tenus of the score given by the respondents. 
Thus we have to conceive of this factor as being dominant in terms of an underlying 
theme, since it links several vmiables together, but the individual variables had been 
scored at a lower strength level collectively. From a developed country point in view it 
is clear that there is a strong approach to encourage better practice. Examples include the 
recent reports from Latham and Egan, in the UK supported by the output from 
construction industry institutes in the USA, Europe, and Australia. Benchmarking, 
partnering, and the use of construction IT are all characteristic of publications from these 
institutes. A strong emphasis on a culture is also readily apparent from industry reports 
from the UK (Latham 1994, Egan 1998, Flanagan et al1999:7), Singapore 
·(Construction Manpower 21 1999), Hong Kong (HK CIRC 2001) and Australia (AUS 
ISR 1999). 
From a developing country point of view, there is also a concem for the use of IT, and 
certainly there is an aspiration to do things better than has been normal practice in the 
past. The attitudes and desire in each case, whether developing or developed country, is 
the same. The main difference between these two types of country is the extent to which 
good practice or best practice has been achieved. 
6.3.2 Financial resources and investor confidence 
In the developed countries the construction industry has acquired new skills in the area 
of finance in the last two decades. There are a number of reasons for this, but the 
plinciple dlivers have been the change in project procurement systems, which have been 
moving away from the traditional anangement where design and construction processes 
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are executed entirely separately by different organisations for the same project. Instead 
there has been a transition towards alternatives such as management contracting, design 
and construct a, build operate transfer BOT, and similar arrangements. Many of these 
more recent procurement systems integrate the various stages in the whole development 
process, including the financial arrangements. Companies that have historically played 
their role as main contractors in a traditional procurement system, have expanded their 
range of skills especially in the area of finance in order to offer their new clients more 
choice. Recent developments in the UK with the Private Finance Initiative PFI have 
accelerated this transition, since the PFI contractors have to forecast the financing 
needed for periods of 20 years or more into the future. Requirements such as these from 
the clients demand a high level of financial expertise from the PFI contractors (Winch 
2000). 
By contrast, the contractors in the developing countries are mostly very dependent on 
other stakeholders such as their clients, or the banks that loan them their funds. 
Several of the interview respondents said that these contractors experienced chronic 
shortages of finance, either tln·ough a very high interest rate being charged from lenders, 
or from a serious delays in receiving payment from clients1• The same picture is painted 
a by a number of research studies (APO 1983; Ganesan 1991b; Kumaraswamy 1994: 
159; Wall1993). 
The second strand of this factor concerns investors who have a role to play in the 
industry. Given the highly developed global investment markets, investors and potential 
investors have become very discerning in their choices of where to place their money at 
risk (European Commission 1994: ix). They are assisted by significant numbers of 
highly skilled and highly specialised investment analysts who are constantly looking at 
various industries and various companies within those industries in a comparative way 
(Chong 1988). The construction industry, even in the most advanced countries, is 
1 Interview with Toumee 
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therefore competing with other sectors for investment, and is having difficulty in holding 
its own. There is growing evidence that senior management within the construction 
industry is aware of this competition and also of the construction industr·y's weakness in 
attracting investment. For example, Egan (1998: 1 0) reports that the UK industry has 
" .. a low and unreliable rate of profitability, and its margins are characteristically 
low ... ". The Chartered Institute of Purchasing and Supply was at the same time advising 
clients to prepare a " .. business case .. " for any construction project to demonstrate that 
the added value adequately exceeds the costs (UK CIPS 2002) In Brazil, competition 
was increasing so that, " ... private clients are scrutinizing the time, quality and cost 
criteria and life cycle consequences of their capital investments ... ", (Zylberstaijn 1992). 
The competition for attracting investment funds is not spread evenly over the whole 
industry. Reports indicate that for some of its sub sectors, for example construction 
materials, construction machinery, and some types of management consultancy, the risks 
are low and returns on investment are high. However, the image of construction, as 
portrayed by a construction site and the main contractor responsible for the project, does 
not feature strongly as being suitable for investors wanting a low-risk and a high retum 
investment opportunity. In order to assess the risk in making any investment decision, 
political and economic stability are essential factors. In a developed country there is 
usually a relatively low level of risk politically and economically compared with a 
developing country. Most developed countries are politically stable with democratic 
forms of government. Developing countries often to not have this stability and therefore 
investors expect higher retums. These points may not be regarded as being profound, 
however, the author believes that the evidence cited does support the argument. 
6.3.3 Human skills and a culture of transparency 
The there is no doubt there is a wide-ranging of human skills and human resources that 
are required for a successful construction business. Construction is a highly complex 
process involving a large number of specialists, an enormous range of materials, 
specialist plant and equipment, organisations, and a huge variety of unique products. It 
would not be difficult to argue that of all the sectors that a person could choose as a 
working occupation, the construction sector is the most complex. In modem society we 
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take for granted the need for a wide range of specialists each with their own skills and 
areas of special knowledge. As Lawrence and Lorsch (1967) have shown us in their 
study of differentiation and integration within organisations, for a higher level of 
performance, the vmious specialists (highly differentiated) need to be effectively co-
ordinated (integrated). We have learnt that highly educated and trained people as 
specialists need also to have generalist skills, so that they may communicate effectively 
with each other and co-operate (Goleman 1996; Fox 1996; 2002). A series of research 
studies, of government reports and more general articles over the last 50 years have 
stressed the need to integrate people in the constmction industry more effectively 
(Banwell 1964;, Tavistock 1966; Wood 1975; Latham 1994 ). Yet human capital cannot 
fully realise its potential unless there are appropriate co-operative attitudes hand in hand 
with the specialist knowledge (Rwelamila and Hall 1994; Walker 1995). At the heart of 
every constmction project is teamwork, and it is no accident that Latham's reports about 
the UK constmction industry were called "Tmst and Money", and "Building the Team". 
Both the titles of these reports and their contents reflect factors 2 and 3. 
The second strand of this factor is labelled a culture of transparency. For people to co-
operate with each other there needs to be an attitude of willingness to co-operate. Over a 
period of time, successful partnership can develop, and can be defined as a good level of 
tmst between the parties. In tum, tmst depends on honesty and integrity and openness 
between the parties. As well as several research studies or repo1is which advocate a 
greater levels of tmst, co-operation and more formal mechanisms such as partnering, 
(Latham 1994; HKHA 2000) a number of the interview respondents mentioned values 
and attitudes of significance. Two of them even mentioned this as being THE most 
important factor. To a certain extent the strand of transparency is a political dimension. 
The Government's concern for its image was put forward by one of the respondents to 
explain how governments sometimes make decisions incorrectly in order to present a 
"coiTect" image to the public. Thus, instead of making decisions in the best interests of 
the industry, a more expedient choice is preferred because it has a more attractive 
appearance. Two examples of this were in developing countries, Thailand and the 
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Philippines, where government would prefer to use mechanisation in construction 
instead of labour-based methods, even though this was more expensive, and even though 
there was ample labour supply for the latter. Image was more important than economics. 
Making the conect decision requires more effort in explaining to the key stake-holders, 
and hence demands, in turn, a higher level of transparency as well as greater availability 
of inforn1ation. 
Countries in the developed world with democratic governments which are familiar with 
society's demands for transparency have generally acquired an appropriate range of 
skills in public relations when explaining their decisions and their policies. The political 
parties in these countries base their election platforms on a set of policies and thus obtain 
a commitment from the electorate. 
In developing countries the political process is not as well advanced for a variety of 
reasons, including low levels of education in society, poor communication between 
government and society, the lack of freedom of the press, as well as political leadership 
being more authoritarian than consultative. A recent confirmation of the need for 
democracy and transparency comes from the UN Committee for Development Policy, 
which examined the reasons for past failures in development. Amongst the factors they 
mention are transparency and accountability: 
" ... democratic processes were crucial for equitable development. A 
lack of good national and local governance and transparency and 
accountability has led to ever-more-unequal distribution of the 
benefits of development. " 
[United Nations, Dept. of Economic and Social Affairs (2000:22)] 
This factor therefore is concerned with both the construction industry environment as 
well as the general business environment and the wider social environment in society 
generally. These points may not be regarded as being profound, however, the author 
believes that the evidence cited does support the argument. 
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6.3.4 Government policies and strategies supporting construction business 
Support from the literature for this factor is quite substantial. Expert's such as Wells, 
Ofori, have argued strongly for govemment to provide support to the industry in several 
ways. (ILO 1988; Ofori 1985, Wells 1996) 
From the interview data of the first five respondents, the high number of the original set 
of 43 variables which fell under the generic heading of"Govemment Influence" led to 
an analysis of their meaning and nature (Fox et al1999). The explanation here draws 
heavily on the earlier paper. An inspection of their nature combined with reflection over 
the role which govemment plays, led to the decision to arrange them under three sub-
headings. Thus the interview data can be synthesised into three roles of govemment, 
namely: 
(A) Govemment as a provider of the general environment; 
(B) Govemment as a provider of the construction industry environment; and 
(C) Govemment as a client. 
These three can be regarded as being in a hierarchy of levels, with, for example at the 
highest level, the govemment' s influences on the general envirom11ent. This influence is 
asserted and maintained tlu·ough various policies affecting all areas of society. 
Examples of such policies are those affecting education, commerce, health and social 
welfare. Since these policies affect all industries, the effects on the construction industry 
are felt only indirectly. At the next level (B), closer to the constmction industry, the 
govemment makes its influence felt in a direct way. Examples are building regulations 
and procedures written for the constmction industry. Finally at level (C), as a client, 
govemment directly influences various workings of the industry. 
The use of the term environment does not refer to physical facilities, but is intended to 
include social, political, economic and managerial linkages in the general and 
operating/task environments. 
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Of the list of 43 vmiables, 17 ( 40%) were found to fit under the heading of "Govemment 
influence", and these were abstracted and re-arranged under the aforesaid three sub-
headings. 
A The government's influence on the general environment 
Of the forty-two variables cited by the interviewees, six fall under this highest 
level of govemment influence. All of them concem values held by the 
govemment, namely: 
• Govemment policy supporting private industry; 
• Govemment values conceming employment; 
• Conuption (ethical values); 
• Govemment political concems (values) over employment; 
• Govemment values conceming intervention; and 
• Govemment values conceming its image. 
B The government's influence on the construction industry 
At the next level down in the hierarchy, the govemment can have a direct 
influence on the construction industry by implementing policies that directly 
affect its task environment. There are eight variables that fall under this heading. 
• Good communication between govemment and contractors 
• Out-dated colonial rules 
• Govemment attitudes too rigid 
• Govemment dependence upon extemal aid 
• Good communication between govemment, contractors and unions 
(tri-partite agreement) 
• Inappropriate government systems and procedures 
• Performance measurement of construction operations 
• Institution-building and development for construction 
C Government's influence as a client 
At the lowest level of the hierarchy, the government has a major influence as a 
client. This is evident especially in those countries where of the total construction 
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industry workload, the government contributes over half. The relevant variables 
at this level are: 
• Government bureaucracy in tendering 
• Public sector workload variable levels 
• Competition between contractors too high 
An overall picture of the role of govemment as presented by this analysis shows by the 
high number of factors that the govemment has a multi-faceted influence on the 
construction industry. By far the greater influence if the number of factors is counted is 
the combined sub-groups (A) and (B). There are a total of 14 factors that together 
influence the general enviromnent or operating/task environment of the construction 
industry. 
By contrast, there are only 3 factors that are classed under the sub-heading of (C) 
"Govemment as a client". This is surprisingly small, especially when compared to the 
literature which seems to place great emphasis on the influence of the government as a 
client. 
Reviewing the literature, the govermnent is mentioned in all references in the 
mainstream literature of the field. The purpose of this discussion is to seek and present 
representative strands of the themes explored to date, rather than an exhaustive 
examination. The review here will therefore be confined to several key and established 
texts on the subject together with a selection of papers published since 1990. 
Government's influence on the general environment: One of the most significant 
findings from the literature is the strong emphasis on the extemal environment of the 
industry. This arises through the use of a systems framework in explaining the nature of 
the construction industry. A systems view of the industry would normally place the 
construction firms within the industry boundary, whereas the government and clients 
would usually be external. Issues and problems experienced within the boundary, i.e. 
within the industry, may stem either intemally from other parts of the construction 
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industry or alternatively from external influences. For example, a substantial pa1i of the 
paper by Wells (1996b) deals with the problems as originating from its operating I task 
environment. Both the papers by Of01i (1994) and Betts and Ofori (1994) take account 
of the importance of the environment. From the viewpoint taken in all of these cases, 
the client is outside the boundary of the industry. According to this view, construction 
firms in the industry can be aided to secure a competitive advantage by government 
creating a conducive environment. 
The decision by government to influence the construction industry through its 
environment rests upon its policy towards intervention. At this macro level, the role of 
government in creating suitable conditions for industry to thrive is characterised by two 
approaches. One is to centrally plan economic activity and intervene quite strongly. The 
other is to allow market forces to develop capacity 'organically'. Even in the so-called 
free-market approaches adopted by developed nations, government plays a powerful 
role. For example, in The Economist (1997), there was a strong assertion that despite 
concerns about the need to reduce the intervention of the state and allow market forces 
to shape the economic destiny of nations, government continues to play a dominant part 
in industry. In relation to construction, from the interviews, the involvement of 
government appears to be a major factor in the way and the speed with which industry 
can move forward in both developed and developing nations. 
In their study of international contracting, Strassman and Wells (1988) identify five 
areas of government policy which influence construction: 
(1) Trade promotion; 
(2) Tax incentives; 
(3) The provision of insurance and credit; 
( 4) Tied aid; and 
(5) A variety of controls. 
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They conclude that areas of finance and research I technologies are the most crucial 
areas of policy differences between countries. Govemment plays an important role in 
both of these areas. 
Government's influence on the construction industry: Publications by Ofori reveal 
the importance of government for construction industry development. He identifies at 
least six roles for government (1993). These are: 
(1) At the level of state planning and budget to regulate the economy in both the 
public and private sectors; 
(2) As a client by using bargaining power to influence the practices, technologies 
and materials used; 
(3) By monitoring of contractors' performance; 
(4) By offering incentives for change, training and development; 
(5) By fiscal rules for mechanisation; and 
(6) By setting up firms to increase competition in selected markets. 
In a later paper (Ofori 1994) a number of desirable measures are outlined. These include 
a role for government classed under two main headings: 
(a) National strategy which includes a prioritised set of initiatives aiTanged in the 
form of rolling plans; and 
(b) Executive administration in the form of a central body to spearhead the 
strategy and measures. 
The six roles would be subsumed under this strategy and its implementation. 
Government's influence as a client: The importance of clients in the external 
environment, according to Wells (1996), is that in all countries improvements in the 
performance of the construction industry have invariably been brought about by client 
influence. It is as a client that the govemment can exert the greatest influence upon the 
industry. Wells emphasises this point in which she cites the success of government 
intervention in Singapore. Using this and other examples, she states that most countries 
which have successfully developed their construction industries have done so with a 
high degree of government intervention, particularly in govemment's capacity as a 
major client. The key role of government is even more evident in the poorest countries, 
since govemment is the major and most regular client. However this influence is 
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reducing since there are trends towards private sector participation in infrastructure 
projects (Raftery et a/1998). In the developed world, improvement begins with clients 
and government must take the initiative as a client (Latham 1994: 3). Accepting that 
there is no need to debate this, Wells suggests that research should focus on how those 
tasks which need to be done can be done more effectively. 
On the basis of an in-depth survey of opinions of experts, the results indicate the 
influence of government is substantial in assisting the construction industry to develop. 
It is the most important factor. The influence of govemment can be analysed into three 
different levels, all of which operate in the external environment of the construction 
industry. 
At the broadest level, the general environment, the influence appears to be the strongest. 
It acts through the creation of an environment conducive to business activities. 
Important in this environment is support for private industry and policies that promote 
full employment and absence of corruption. The govemment' s role in creating and 
maintaining a conducive environment, whether that be defined in business, social, 
educational, economic or other terms, appears to be dominant. 
Measures that affect the construction industry directly include better communication 
between government, contractors and unions; improved internal govemment systems 
and procedures; and changing of rigid government attitudes. 
However, government influence does not appear to manifest itself through its role as 
client as strongly as suggested by previous studies. In any case this client role is likely to 
diminish as the private sector takes over a larger share as has been the trend in 
developed countries. 
The use of a wider, more quantitative survey has been able to investigate the hierarchy 
of factors more fully. Both of these sets of findings are consistent with each other. The 
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final point about the support for government concerns the difference between developing 
and developed countries. There appear to be different degrees of intervention and 
support. 
In countries such as Japan the govemment has set up a Ministry of Construction which 
provides substantial support the to its very strong construction industry (Hippoh 1983). 
Such support would have impact not only to the domestic construction industry but also 
to its major contractors operating in the overseas markets. This characteristic is not 
typical of the developed countries as a whole. A large number do not have a special 
department exclusively for the construction industry and do not provide fiscal support in 
the same way as Japan. 
Some countries such as Singapore provide strong support through the former 
Construction Industry Development Board, [now called the Building and Construction 
Authority], although this is not a government department, yet it is substantially funded 
by government. 
The other developed countries have several departments, each with responsibilities for 
different aspect of construction. Such an auangement means that government support is 
channelled through several departments, and this may mean that there is no single 
department developing and promoting policies in support of construction as a whole. 
The govemment ofthe Hong Kong Special Administrative Region is an example of this, 
where there are seven or eight departments responsible for different types of 
construction work (Housing Department, Drainage Services Department, Water Services 
Department, Civil Engineering Services Depa1iment, Highways Department, 
Architectural Services Department, Buildings Department, etc.). Only in 2001 has the 
government decided to set up a board intended to develop policies or strategies for 
industry as a whole (HK CIRC 2001). 
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In the developing countiies there is also a wide range of approaches for the government 
to relate to the construction industry. The literature has many examples of lack of 
support. However in recent years greater recognition has been given to the construction 
industry in countries such as Malaysia and South Africa through the setting up of a 
construction industry development organisation. 
Countries with planned economies, such as those from Communist count1ies and former 
Communist countries, China, Russia and its satellites, have developed construction 
organisations in support of other important industrial sectors, such as the chemicals 
industry, the railways, highway construction and so on. 
China decided to set up a Ministry of Construction specifically for ensuring consistency 
and higher productivity from these separate construction units (Lu and Fox 2001). Now 
it has achieved recognition and become established as the source of policies and 
strategies for the industry throughout China. This has been a very important positive 
influence on the development of the construction industry especially with the 
development of human capital. This is a significant achievement bearing in mind the 
very low levels of education and training of the majority of the workforce. 
Although sharing a common economic model, Russia has developed in a different way 
and does not appear to have taken such a centralised approach to managing its industry 
as in China (Suhomlinova 2000). Vietnam follows the Russian pattern (DLC 1998). 
Apart from these examples, the picture from the developing world is one where 
government policies and strategies are not sufficiently developed and there is a lack of 
clear direction to the construction industry. 
6.3.5 Research and development for construction 
Research and Development in the construction sector is neglected worldwide. In many 
developing countlies this is a non-existent factor. Many research studies have lamented 
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to the lack of development of indigenous materials and methods (Wells 1993). Even in 
the developed world comparisons are made between the R and D in construction and 
that in other sectors. There is never enough R & Din the industry (Gann 2001: 250). In 
terms of current strength, the score for these variables was very low, by contrast with the 
previous three factors. 
6.3.6 Self-Reliant construction culture 
In the developing countries people need to rely on themselves for all of their basic needs 
whether it be a housing, water supply, food or clothing. Construction work may involve 
the whole family after a storm has passed through the village. Such work is widespread 
and constitutes the infonnal sector of the construction industry (Wells). Many of the 
interview respondents with experience in developing countries related their experiences 
of the highway construction where most of the workers would be unskilled and regarded 
construction work as a seasonal activity to earn some extra money. When there was no 
construction work, most of the people would go back to their farms and get on with life. 
Construction work offers an opportunity to unskilled of workers to earn some extra 
money over and above their subsistence fanning activities. 
In the People's Republic of China there is a constant flow of people from the rural 
country areas towards the big cities, many of them finding work on construction 
projects. In this respect China is the same as in many other developing countries. 
However, in China, there has been a positive aspect to this labour movement through the 
development of "labour bases" and "cradles of building craftsmen" (Lu and Fox 2001 ). 
Its benefits stem from co-operation of rural government with urban government, and 
through this mechanism there has been a steady building up of the skills of the 
indigenous workforce. One of the strengths of China's long history and strong cultural 
influence is that the skills have been harnessed and passed on to others for the 
development of the industry as a whole. This appears to be a distinctive characteristic of 
the Chinese construction labour force. 
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In the developed countries, the construction industry has well-established skills 
specialists, education and training, all of which contribute to a self-reliant construction 
culture. Some studies have argued that the major contractors have been too strong and 
powerful for the good of the industry as a whole (Ball1988, Cockerill1993). For 
example, Ball argued that many of the industrial relations problems in the 1960s and 70s 
stemmed from a manipulation by main contractors in order to extract more money 
through claims from their clients. 
Evidence from Japan indicates that to the main contractors have been very influential on 
political leaders and political parties, such that the government has awarded construction 
contracts when they are not really justified. It is only in recent years that this latent 
influence has become more widely known to the public at large. However it does 
illustrate well a strong influence of contractors and construction culture. Such self-
reliant strength explains how Japanese contractors have not only understood to the need 
for government support, but have actively taken steps to ensure it to their own 
advantage. This behaviour is of course not accepted by many members of society in 
Japan who regard it as covert and not in the best interests of the society as a whole. 
However, through these methods, the Japanese construction industry has become the 
world leader in construction Research and Development (Seaden and Manseau 2001). 
A strong construction culture is not unique to Japan. For example, in Hong Kong the 
construction industry main contractors pushed government for the setting up of their 
own training organisation, the Construction Industry Training Authority, before 
government had even thought about it for other industry sectors. This authority had 
become established, funded by a levy on all large construction projects, and established 
by statute, years before the government decided to introduce training institutions for a 
range of occupations more generally through the Vocational Training Council. 
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6.3.7 Institutional support 
The idea of the supp01i from associations and institutions has been established for more 
than 10 years, notably tlu·ough Miles and Neale who have placed emphasis on this factor 
in their book on construction industry development (Miles and Neale 1991). Some 
researchers have long advocated the need for intervention by a national construction 
industry development agency (Ofori, Wells). The scores of STRENGTH for this factor 
in Table 6.2 tend to be around the lower quartile indicating that this factor is not so 
strong in most countries. There is no doubt that in the developing countries, intervention 
is desirable so long as it is of appropriate nature. For developed countries intervention 
appears to be regarded as being politically incorrect ever since the era of Margaret 
Thatcher. 
The support by an association of stakeholders has merits. It provides a focus for different 
stakeholder groups to argue their case and to seek improvements to the industry's 
practices procedures and practices. Studies in Italy have shown that it there is a strong 
association between the existence of institutions and the general performance of the 
industry (not construction). In developed countries many associations become 
established as the nation matures, and the purposes of unions or associations may 
overlap with others of similar nature. But the proliferation of similar organisations may 
become a problem in itself when trying to seek changes and improvements for the 
industry as a whole. Examples of this include the case in New South Wales, Australia 
(Gyles Report 1992) where groups of trades unions existed. They had very similar aims 
to each other, yet the existence of so many separate entities resulted in weakness and 
frustration of attempts to make changes (Barda 1995). In the UK in the 1970s many of 
the construction unions joined together and to rationalise themselves and so provide a 
stronger voice as a stakeholder in the industry. 
6.3.8 Supportive attitudes from aid agencies 
This factor applies only to developing countries, many of them relying on foreign aid. 
In terms of strength, this variable/factor lies almost at the bottom of the list as scored by 
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respondents. This factor is also to do with intervention. The attitudes of representatives 
of aid agencies are not always helpful. They may create a corresponding attitude in the 
recipient country of dependency and this contradicts the earlier factor No. 6 of self-
reliance. It seems that the correct philosophy for aid agencies should be one of 
empowerment, so that the receiving countries do not come to depend on aid too heavily 
(Nesan and Holt 1999). 
6.4 Future IMPORTANCE of Factors developing the construction industry 
In a similar approach to that explained in Section 6.2, the factors which are important to 
the future development of the construction industry are shown in Table 6.3 below. 
Table 6.3 Factors based on an analysis of future IMPORTANCE 
FACTORS from Quantitative study of future IMPORTANCE 
1 Long-term vision and policy for the industry 
2 Basic resources and infrastructure [physical and institutional] 
3 Financial and human resources 
4 Thinking the best and behaving the best (a better practice culture) 
5 A learning culture 
6 Techniques and technology supporting high production performance 
Again, the sequence of them is ranked by the factor analysis procedure, based on the 
strength of association between the variable that load on the factors. By reference to 
Table 6.4, it can be seen that this shows the 62 variables ranked according to mean score 
set against the 6 factors identified. There seems to be a fairly close association between 
the ranking of mean scores and the measures of association. For example, Factor 1 
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Long-term vision and policy for the industry, although not the highest in mean score, 
is quite high. It is surpassed only by Factor 4 Financial and human resources. Factor 3 
Thinking the best and behaving the best, Factor 5 Techniques and technology 
supporting high production performance and Factor 6 A learning culture are all 
similar in overall strength and of more or less equal importance. Factor 2 Basic 
resources and infrastructure [physical and institutional] is the weakest in strength. 
Table 6.4 IMPORTANCE variables ranked by mean score and their association 
with the Factors 
Variables in rank order by mean Mean FACTORS 
1 2 3 4 5 6 
Training and education 1.73 3 
Research and development 1.56 1 
Availability of information 1.51 1 
Availability of management skill 1.51 1 
Availability of entrepreneurial skills (role group B) 1.48 3 
Availability of finance 1.47 3 
Availability of investment 1.44 3 
Availability of technical knowledge 1.42 3 
Use of computing skills 1.39 5 
Investor confidence in economic environment stability 1.39 
Long term thinking of industry 1.37 1 
Ethical behaviour 1.37 4 
Use of construction IT 1.34 6 
Availability of craft and operative skills 1.34 3 
Attention to best practice 1.32 
Investor confidence in political environment 
stability 1.29 1 
Availability of telecommunications infrastructure 
(telephones/internet) 1.28 2 
Govern.ment's understanding of the construction 
industry 1.25 4 
Professional associations 1.23 2 
Use of E-Commerce 1.17 
Competition between contractors 1.15 
Appropriate production technology selected by 
contractors 1.13 1 
Availability of materials 1.13 2 
Availability of plant/machinery 1.1 2 
Use of benchmarking 1.09 6 
Performance measurement of the industry 1.07 1 
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Table 6.4 IMPORTANCE variables ranked by mean score and their association 
with the Factors (cont.) 
Variables in rank order by mean Mean FACTORS 
1 2 3 4 5 6 
Government policy supporting private industry 
(contractor) 1.07 
Effective co-ordination between government 
departments 1.06 1 
Confidence in indigenous skills 1.06 3 
Availability of power (electrical) 1.06 2 
Encouragement for contractor's self-development 
throu~h ladder of opportunity (main contr/subcontr) 1.02 5 
Use of partnering 1.01 
Flexibility of Government attitudes in tailoring contract 
conditions 1.01 1 
Attention to or~anisation culture 1.00 4 
Communication between Government and Contractors 0.97 4 
Attention to supply-chain mana~ement 0.97 6 
Prefabrication and standardised production 0.96 
Industry-wide association of stakeholders 0.94 
Trade associations 0.89 
Influence of contractors perceptions/attitudes/culture 0.86 
The mentor system (main contr/subcontr) 0.84 5 
Tri-partite agreements (government/main contractor/trades 
union) 0.83 
Competition from overseas contractors 0.71 
Influence of senior construction manager perceptions 0.65 
Intervention by a nationaf construction industry 
development agency 0.64 
Confidence in intervention strategy 0.64 
Government's concern for its image 0.62 
Fluctuation of workload from boom to bust 0.56 
Flexibility of trade unions 0.45 
Influence of attitudes of overseas contracting staff 0.44 
Government intervention 0.37 
Diversity of standards and specifications 0.34 
Flexible aid a~ency procedures 0.2 2 
Fragmentation of organisations and functions in the 
industry 0.14 
Influence of aid agency perceptions/attitudes 0.08 
Political influence on government policy 0.03 
Government promoting labour-intensive methods to create 
employment 0.01 
Government bureaucracy -0.05 
Corruption -0.13 
Dependence on overseas aid -0.16 
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In explaining the factor model based on the scores of importance for the variables, it is 
expected that a there would be more similarities between this model and the responses 
from the interviewees. The main reason for this is that the interview respondents were 
asked their views about the key factors in developing the construction industry. In 
attempting to answer this type of question, responses would more naturally be orientated 
towards the future rather than dealing with the past or the present. In this section above 
(dealing with the factors relating to current strength), reference has already been made to 
the views of the interview respondents as well as to the literature generally. In order to 
avoid a repetition of the same ideas and argument, this section will focus on the main 
differences arising from the factors of this model. 
6.4.1 Long-term vision and policy for the construction industry 
The idea of a vision or policy for the industry is something that is quite novel in a sense. 
Whilst there are people who think and write about a vision of the construction industry 
(European Commission 1994: 1 ), there are still views from people both outside (Powell: 
1979) and within the industry (Groak 1994) who cannot see the collection of 
organisations as an industry. They do not see the industry as having a purpose, and thus 
do not see it in holistic terms. To them it is an agglomeration of organisations some of 
them working together on projects, but otherwise there is no connection between them. 
In this section and in the next few paragraphs, there are several references supporting the 
emergence of a vision of the construction industry. Despite the rejection of an holistic 
view by Groak, there are many more views which support the concept. As the support 
increases, this distinguishes those who think about the nature of the past and present 
industry from those who consider the future. By directing our thoughts to the past and 
present, we may indeed believe that the industry used to have and currently has no 
purpose. However, in thinking towards the future, a vision can be expressed, and 
members of the industry can then respond to that vision. The Foresight studies in the UK 
are one example but Flanagan points to several others in the construction domain 
(Flanagan et al1999; Flanagan et al200 1 ). From the number of studies that have been 
pursued at doctoral level, as reviewed in chapter two, it can be argued that the 
conception of the construction industry as a holistic entity with a purpose is just 
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emerging. There are just a mere handful of studies. Yet going beyond the studies at a 
doctoral level, there is a growing body of literature that conceives of construction 
industry in a holistic way. Four items of evidence support this view. 
First, during the course of this PhD study the first international conference on 
constmction industry development was held. 
Second, at about the same time the largest international organisation concerned with full 
research into construction industry topics, the International Council for Research and 
Innovation in Building and Construction (CIB), set up a task group concerned with 
construction in developing countries. At about the same time, committee's have been set-
up in a number of countries to examine the workings of the construction industry and to 
treat it in a holistic way. The purpose has been not only with trying to understand, but 
also to make-up changes, to express a vision and thereby establish the purpose. 
Third, another strand to these developments that supports this argument is the setting up 
of the Construction Industry Institute in the USA, and its counterparts in Australia CII 
Australia), Europe (ECI) and Hong Kong (CII-HK). Although these organisations have 
not generally carried out studies on the construction industry as a whole, they have 
carried out many studies related to themes common to organisations within the industry. 
Examples of these include themes of productivity improvement, safety improvement, 
quality improvement, as well as information technology topics. These themes constitute 
imp01iant issues facing a large number of stakeholders in the current construction 
industry, and thus a holistic vision is demonstrated. [See also The Royal Academy of 
Engineering (1996); Blockley and Godfrey 2001]. 
Fourth, prior to the setting up of a construction industry development board I agency, 
several countries have commissioned reports about their respective construction 
industries in recent years, namely, UK (Latham 1994; Egan 1998), Australia (Australia, 
ISR 1999a, 1999b; Australia APCC 1997), Singapore (Singapore, Construct 21 1999), 
Malaysia (Malaysia, ACT 1994), India (India, CIDC 1996) and South Africa (South 
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Af1ica, Ministry of Public Works 1999). These all deal with the industry in an holistic 
way. 
The expression of a vision is not sufficient to bring changes. Nesan and Holt (1999) state 
that vision and policy development is the first step in preparing for empowerment 
implementation within an organisation: 
"Vision defines the future direction of an organisation and 
sets everyone to work with a common goal. The process of 
establishing vision is top-down, where senior management 
takes the leading role. " 
(Nesan and Holt 1999: 132) 
There must be competent leadership so that a champion can motivate the industry to 
respond appropriately. Jolm Adair's model ofleadership (1998) includes three areas of 
need in groups: 
• the need to identify the task; 
• the need to identify the roles in the group; and 
• the need to discipline and motivate individuals in the group. 
In the first area of need, the expression of a vision relates to identifying the task. After 
that, identifying the various stakeholders and their respective roles, seeking the 
specialists and allocating part of the task to them relate to the roles in the group, the 
second area of need. Thirdly, the setting up of policies for the industry and the selection 
of companies and projects as models relate to discipline and motivation. Attempts at 
execution of all three of these leadership roles for the constmction industry had been 
made already, albeit with different degrees of consistency and success. 
A future-looking "Statement on the construction industry" was published in 1996 by The 
Royal Academy of Engineering of the UK, which gives a good example of the need for a 
vision and a champion to implement it. Although the authors acknowledge that each 
sector within the constmction industry possesses its own characteristics, such that there 
is no universal solution which applies to all cases, they did identify one factor which was 
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common. This was the need for strong leadership and sponsorship (champion) either in 
the major supply companies, large contracting or client organisations. They asserted that 
this champion must have the political and financial strength to push the measures 
through. In the final section of their report, the authors provide a suggested vision 
statement in the belief that this will assist in assessing all future initiatives and projects 
for improvement to the UK industry. 
"Vision Statement -
The VISION is of a UK construction industry that 
• provides products and services which satisfY its customers 
on quality, cost and time, 
• is globally competitive, continuously improving quality and 
productivity, and increasing the value of its products at 
least as fast as its competitors, 
• creates a "win-win" environment for all participants, 
• is valued by the community and attracts the best people, 
• seeks to enhance the environment and to care for society 
and the industry's worliforce." 
(The Royal Academy 1996) 
Examples of vision have already been given in the section above. The second area of 
need, concerning identifying roles for stakeholders in the industry has only been done 
partly. To a large extent this is directly related to the definition of the industry. As we 
have seen in Chapter Two, the definition of the construction industry has been quite 
ambiguous. Given that a suitable definition can be adopted, and then the various 
stakeholder roles can be specified and representatives can be 'recruited'. 
Irrespective of where the boundary line of the construction industry is drawn, there are 
still many examples of where key stakeholder as have been ignored or omitted. Barda 
has raised this concern in relation to the Australian construction industry (Barda 1995). 
The Latham repmi in the UK advocated that the client should be more fully represented 
in the industry in formulation of policies, forms of contract, procurement systems, and 
similar matters. A review of the 62 vmiables reveals, perhaps in a rather telling way, that 
the client has been overlooked. The client never is the subject of any of these factors or 
variables that constitute them. Bearing in mind that the main source of variables has 
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been in the response to the question: "What are the key factors affecting the 
development of the construction industry?", it is surprising that this omission has 
occuned. 
The govemment as a client appears to be neglected amongst the variables comprising 
this list. In the earlier discussion of the state's role in the STRENGTH factors above, 
the role of govemment was examined in some detail. The relative insignificance of the 
govemment as a client was highlighted. In the UK, the recent disbanding of the 
Construction Industry Board was a decision based on the lack of representation of key 
stakeholders. The principal omission was the client. In a publication from the European 
Commission, not only was there a need for a vision, but, in the construction industry of 
the future, the interests of consumers were considered as paramount (European 
Commission 1994:19). 
From the literature review conceming key stakeholders, a number have been mentioned. 
Napier mentions a large number (1970), but still omits some key players (Fox 1989:21-
30). Almost uniquely, Napier includes two that he considers the most important, 'users' 
and 'society'. Ball (1988:197-211) mentions architects, contractors, the workers, trades 
unions, and the state (including political parties, the civil service, and local govemment). 
The stakeholders in the construction industry are important in that they have the ability, 
collectively, to influence the way that the industry operates. As such, the stakeholders, 
by themselves, are not "factors", and therefore any discussion about them could quite 
properly be placed elsewhere in the chapter. However, through the behaviour or actions 
of stakeholders they become instruments of factors, and, in tum, exert influence upon 
the industry. Thus it is important, first, to identify who they are and, second, to 
characterise the influence that each group of stakeholders has. This section addresses 
these two questions. 
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Who are the stakeholders? What are their roles and influence? 
There is a greater awareness of the importance of various stakeholders in the 
construction industry. This is apparent both at the focus of discussion of national 
construction industries (CIB, Latham, Egan) as well as in discussions about comparing 
construction industries (W65 1999, Tassios 1992). At a recent conference concerned 
with the management and organisation of the construction industry the theme of the 
roles of the stakeholders was repeated through the views of several of the keynote 
speakers (CIB 1999). Amongst these were Flanagan (1999: 16-17); Bruce (1999: 27); 
Ofori 1999: 52); and Brandon (1999: 3). The reason for this greater awareness is not 
clear, but the author asserts that this most probably stems from the gradual influence of 
systems theory through the thinking of the industry leaders and researchers. This 
pervasive force has gradually changed the perceptions of the industry decision-makers, 
such that systems thinking is now commonplace and implicit in these particular 
influential groups. 
Stakeholders are important since they include the leaders, often desciibed as 'the movers 
and the shakers', of the future of the industry. They also include the groups and 
individuals who are going to be affected by decisions affecting the industry, whether this 
is good or adverse. Thus it is good to identify who the vaiious stakeholders are, and 
what their role is, so that change can be managed efficiently. As Bowley, Tassios, 
Latham have made clear, many of the problems arising in the industry stem from the 
exclusion of important stakeholders when important decisions are made. 
Tassios (1992: 24) lists eight stakeholders in his publication. These are: 
The owner 
The owners adviser 
The design consultants (architects, engineers, economists) 
Materials producers 
Equipment producers 
Contractor 
The user 
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Later on the same page, when he mentions dissemination of information to interested 
groups, he includes some additional stakeholders, such as the population at large, the 
workers and potential investors in the sector, although he does not elaborate on their 
particular role. The author would therefore add: 
• the general public 
• construction industry workers [manual workers] 
• potential investors in the industry 
Barda (1995: 1 0) suggest an enlargement of the spectrum of stakeholders could include 
employer associations, trades unions and associations of the labour movement and also 
lawyers, He described the situation in Australia whereby the providers of capital, for 
example the clients, were excluded as parties in drawing up the standard forms of 
contract used in the industry in Australia. The contracts were self-serving, and clients 
were exposed to commercial costs of the disruption created through inadequate 
contracts. Relationships between clients and their professional advisers, the architects, 
and between clients and contractors were not based on trust. The activities of lawyers 
were observed to be a growth area in the construction process, which Barda desc1ibes as 
follows 
"The mistrust bred by this imbalance was to contribute 
eventually to the growing marginalisation of Architects in 
their roles as project managers, and a much greater 
involvement of lawyers in the construction process. The 
litigation and arbitration more frequently attended the 
completion of projects. Construction moved from being a 
legal backwater to a thriving growth area in legal 
practice. " 
(Barda 1995: 10) 
To the 10 items already listed above, there would need to be added: 
• Associations of construction employers 
• Associations of the construction labour movement 
• Lawyers on construction industry matters 
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The discussion of stakeholders inevitably raises questions about their nature, their right 
to influence the construction industry, their responsibilities, their accountability, their 
accessibility by other stakeholders, and even whether they are included or excluded with 
the definition of the industry. 
Concerning the boundaries of the construction industry, some would argue that lawyers 
are not pmi of the industry, irrespective of whether they are engaged on construction 
litigation or not. This would be a relatively easy position to support with evidence. None 
of the research studies of the industry to date have considered lawyers as being part of 
the industry. Even Barda, has not made a case for this, even though he acknowledges the 
considerable activities of lawyers within construction processes. However, the author 
has noted the impact of statements made by pmiicipants of the First and Second 
Consultations on the Building Materials Industry (Unido-Habitat 1985 and 1991) as 
reported in Tassios (1992: 1-3), that " ... the building materials industry could not be 
considered separately from the construction industry. " In the same vein, Barda 
concludes that many of the problems in Australian construction stem from exclusion of 
the clients as stakeholders (Barda 1995: 10). Likewise, Latham (1994: 1-4) recognised 
that clients had been long excluded from influencing the conditions of contract that they 
were expected to commit themselves to. The European Commission study (1994: 19) 
recognised that amongst its various nation states, the construction sector was not defined 
in consistent terms. 
The conclusion that needs to be drawn from this discussion is that the range of 
stakeholders who should be included in decisions affecting the construction industry 
needs to be widened. The reason is that there are activities which are clearly part of the 
construction process which involve stakeholders who at present are not normally 
included. This may also mean that the conventional definitions of the boundary of the 
construction industry may not be the most appropriate, and this should also to be 
considered. 
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Retuming to Adair's models of leadership, the third area of need concems the area of 
discipline and motivation of individual stakeholders in the industry. To a certain extent 
there are mechanisms set-up to ensure both discipline and motivation. Dealing with 
discipline first, a wide a variety of regulations, the procedures exist both on 
organisations and on individuals and to ensure are minimum performance levels. 
Examples of these included systems of registration for contractors, architects' practices, 
engineers' practices, and similar. Most countries have such systems. In addition, there 
are a seiies or professional bodies or professional institutions who exercise controls over 
individual members, and people outside of their membership. Systems of registration 
have tended to be applying to only the best educated at levels in the industry, for 
example architects and engineers. In the developed countries, for example Germany, the 
system is extended the even to the level of a craftsman. This practice is not universal 
even in the developed world, but gradually the counmes are finding this necessary in 
order to achieve improvements in quality (Hong Kong, Singapore). In developing 
countiies the registration of a company's would be necessary, at least at the top level. 
However the registration of the workers would be so difficult to implement that it is not 
even considered. 
The motivation of stakeholders is not found so often. There are systems to give 
recognition to outstanding architectural practices and good contractors, but for the most 
part motivation of the majority of stakeholders is totally ignored. Recognition for 
individuals is also rare. Some institutions and associations do try to promote and 
recognise excellence. For example, The Chartered Institute of Building (CIOB) runs a 
scheme called "Building Manager of the Year Award", and there are occasional awards 
given to a brilliant students, and exceptional apprentices. There would appear to be 
significant improvements necessary for this aspect of industry leadership to be working 
effectively. 
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6.4.2 The basic resources and infrastructure (physical and moral support) 
The availability of the basic resources such as materials, plant together with its physical 
infrastructure such as electricity supply and telecommunications are at a course essential 
for the industry to operate. In the developed countries there is a full range of materials, 
advanced equipment, robotics and systems or advice/support to accompany them. In the 
developing world some of even the basic resources are difficult to obtain or even 
impossible. Many of the interview respondents quoted examples of problems in this 
area. The literature also reinforces this view, for example, Tassios, Ofori, Wells, etc. 
The second strand to this factor and concerns the institutional support. To some extent 
this has already been explored in the section on STRENGTH as factor No.7, as a 
conceptually distinct entity. Although in the analysis ofiMPORTANCE, it does not 
stand on its own, its inclusion under this heading implies that it is an essential 
component to the future development of the industry. Yet the emphasis given to it in the 
future is not as strong as in the past. Compared to the other variables included under this 
factor, professional associations score higher than most, whereas "Flexible aid agency 
procedures" is almost at the bottom. Trade associations at 0.89 is not included in the 
variables in this more detailed factor model, but was included in the first factor model 
under a similar group name. The interpretation that can be made form this result is that 
the support of associations is important, but not in every case (Unger and van Waarden 
1993:68-70). Their analysis of the European constmction industries showed that 
associations can be a positive influence in regulating the industry and ensuring high 
standards as in the example of Germany. However, in other circumstances their 
influence can be monopolistic and can create conditions which increase prices to other 
stakeholders (such as the customers of the industry) merely to increase their profits. The 
Japanese example of cartels in recent years is another case where associations can work 
to the detriment of certain stakeholders, the general public being one of them. Where 
constmction industry behaviour is against the public interest, then another stakeholder 
needs to redress the balance, through protest, public exposure, or other public measures, 
in order to motivate the government to intervene. The findings of Unger and van 
Waarden are most relevant here, as they found that in cases where the construction 
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industry was a top perfon11er, [Germany, Netherlands and Switzerland as measured 
according to 4 criteria of Static Efficiency; Dynamic Efficiency; Equity and 
Stabilization], they also had extensive industry sectorial govemance arrangements which 
involved close co-operation between the business' associations and the state. 
Conversely, in liberal govemance regimes, where market forces are left to find their own 
levels [as in Margaret Thatcher's philosophy], industry static efficiency is high (such as 
labour productivity), but perfon11ance is weak in other areas leading to poorer overall 
perfon11ance. Not only does the construction industry perform less well overall, but this 
is mainly in terms of the cost of workers and consumers (customers) who both suffer 
(Unger and van Waarden 1993:71). 
6.4.3 Financial and Human Resources 
The importance of financial and human resources is beyond question, since these are 
important to both developing and developed countries. There is a difference in emphasis 
between these categories of countries. Starting with the developed countries, the lack of 
finance, particularly for contractors and subcontractors, has been a major impediment to 
their survival. Many of the interview respondents mentioned this in a wide range of 
countries, especially in Africa. The problem is the unwillingness oflending institutions 
to lend money, or if they do so the interest rates are extremely high. Toumee2 mentions 
bank interest rates in Zimbabwe are between 30 and 40%. In developed countries, such 
high interest rates are unheard of, yet finance is still regarded as important. The 
argument presented in the section on strength conceming finance does not need to be 
repeated here, but the reader is referred to Section 6.4.2 where this factor is discussed. 
Much of management practice and theory places great emphasis on the importance of 
developing human resources. Conceming development at the national level within all 
sectors of society, national govemments spend significant amounts of their national 
budget on education and training. The construction industry may not have received the 
2 Interview in 1999 
242 
attention of govemment and politicians as much as other sectors such as health or 
manufactruing. Since the industry rarely speaks with one voice, as an entity it tends to 
be overlooked. 
We have become accustomed to an industry where different specialists receive different 
education and training and yet when working on projects they need to communicate and 
cooperate with others. For example, architects, civil engineers, structural engineers, 
quantity surveyors, builders and so are educated and trained separately yet they are all 
needed to work together on one project. In developed countries the need for better 
coordination has been apparent for decades. In developing countries their systems and 
pattems have mimicked those in the developed world and similar problems are 
encountered. There have been calls for common education of all the participants in 
order to overcome barriers created by these separate educational processes (Andrews 
and Derbyshire 1993). Some tertiary institutions have introduced undergraduate degree 
programmes with a common first year3. Continuing professional development is 
considered so essential that professional institutions have in most cases made it 
mandatory for continuing membership. 
At the lower levels of the organisational hierarchy, particularly with manual workers, 
policies for training appear to be pulling directions. Clarke (1992: 31-36) argues that 
there is a need for increased flexibility and adaptability of construction workers. This, 
she maintains, can only be achieved through upgrading the skill levels, pa11icularly 
generic skills. This view contrasts with an image of the construction industry held by 
members of the general public that construction is a job that you do when you cannot get 
anything better (DG Enterprise, 2000: 5). If we accept the argument of Clarke then the 
industry needs people with a higher level of skills in order to function properly. 
3 For example, in the Dept. of Building and Real Estate, The Hong Kong Polytechnic University runs four degree 
programmes with substantial common subjects in the first year. The programmes lead to BSc. (Hons) Degree 
awards in Building Engineering and Management; Construction Economics and Management; Building Surveying; 
and Real Estate. 
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Barriers to entry to the industry are generally few and in its nature regulations are 
difficult to enforce to prevent unqualified workers from practising. Thus there is even in 
the developed world a significant pmiion of infonnal construction work canied by semi 
qualified and unregistered workers. Different names are given to this sector. For 
example in UK, they are labelled the cowboy builders. In other European countries, 
they are called black workers. Such labels illustrate the widespread nature of this 
phenomenon. If the developed countlies have difficulty in regulating the quality of 
workers through education and training qualifications, this phenomenon is much more 
prevalent in developing countries. 
Wells has caiTied out a nun1ber of studies on the informal construction industry in 
developing countries (Wells 1996; 2001). The problems that she describes in terms of 
inadequate training and education, inadequate regulations, are much magnified in those 
countries. Developing countries also experience problems with a mismatch between 
supply of properly educated and trained people and the demand for them. Several of the 
interview respondents gave examples of qualified people who used their construction 
qualifications merely as a stepping stone to obtain work outside the industry. Others 
mentioned chronic shortages of staff at different levels. Often this was at professional 
level, but more frequently was at technician and supervisory levels. 
These problems point to the need for some sort of overall coordinating body for the 
construction industry in each country. This would not only be able to assist the 
government in long term planning for workload, but also to ensure that adequate 
numbers and range of skills would be available. In other words, there needs to be 
generally more accurate and more visible level of workload planning and manpower 
planning, and this can be achieved only by having such a body. 
6.4.4. Thinking the best and behaving the best 
This factor is possibly the most important of them all. The concept of better practice is 
commonplace in the literature of construction management, having been bonowed from 
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the more general management domain, especially the manufacturing industry. This 
factor is not restlicted simply to better practice. It goes beyond the mere adoption of the 
latest techniques, since there is a strong emphasis on culture. In particular, this factor 
has a strong emphasis on high ethical behaviour. The link between the quantitative 
findings and the qualitative ones is very strong. In the analysis of the interviews, the 
strong presence of variables related to values, attitudes and perceptions was a key 
finding. Not only were these highly significant in terms of the number ofvaliables 
percentage wise, they were mentioned by respondents relating to almost the whole range 
of stakeholders. 
Within the factor analysis, there is also an emphasis on good communication and this 
would be essential in applying the concept of partneling. There has been a recent strong 
emphasis on partneling in developed countries, but this has not carried over to 
developing countlies. However, in the latter type, the need for good relationship 
between key stakeholders is evident in interview respondents' attention to arrangements 
such as the mentor system (contractor I sub-contractor), tlipartite agreements 
(government /contractor /union), contractor motivation through ladder of opportunities 
(contractor/ subcontractor), and similar cooperative arrangements. This is not the only 
factor which has a strong cultural flavour, as it can be seen that there is a close linkage 
between this better practice culture and the long term vision and policy for the industry, 
as well as the learning culture. Whilst it can argued that cultural influences are 
dominant in the future importance in developing the industry, actually achieving the 
change in culture might indeed be very difficult. 
Given that there is no lead body which speaks for the industry, it will be important for a 
champion to establish the vision and make continuing efforts to change the culture of the 
industry to meet that vision. To a certain extent the established institutions are gradually 
achieving this already through their continuing professional development (CPD) 
activities, but these are the concern of only a small percentage of the total industry, 
namely the professional institutions. The remaining part of the industry, and by far 
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greater part in terms of numbers, does not yet practise CPD and so the fulfilment of a 
vision and change of culture will be hampered even in the developed countries. 
It is encouraging that there are signs of professionalism spreading to craftsmen and 
manual workers generally. Examples from Hong Kong as cited in the Housing 
Authmity Consultative Document and Construction Industry Review Committee report 
address tins need directly (Hong Kong Housing Authority 2000; HK CIRC 2001). Even 
in developing countries there are signs of the move towards excellence at all levels in 
both the professional level as well as the craftsmen level, albeit these are at very early 
stages of development (Lu and Fox 2001). 
6.4.5 A learning culture 
This factor links closely with some of the previous ones, for example, the development 
of human resources, continuing professional development and sinlilar strands. 
Comparing the factor analysis result with the findings from the interviews, there appears 
to be again a contrast in the findings. Tills factor is more pronlinent from the 
quantitative data. Very few respondents mentioned a learning culture although all of 
them emphasised the need for training and education. One nlight presume that the 
concept of a learning culture must go hand in hand with training and education, but this 
is not the case. Developed countries have had long established systems of education and 
training. Yet it has only been the last twenty years that the need for continuing 
professional development has become pressing. A learning culture does go beyond 
simply providing an educational system and training courses. Again it implies that a set 
of values need to be internalised by members of the construction industry such that the 
importance of learning becomes second nature. In looking at the literature concerning 
the industry development, training and education are featured throughout. But a 
learning culture as an impmiant factor is hardly mentioned apart from continuing 
professional development. The findings of this research have therefore given increased 
emphasis to this as an important value. 
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6.4.6 Techniques and Technology supporting high production performance 
Compa1ing the findings from the factor analysis and those from the interviews, this 
factor seems to have more support from the quantitative data. Although the quantitative 
findings showed medium to high scores for the variables such as use of construction IT, 
use of benchmarking, and attention to supply-chain management, these were almost 
never mentioned by interview respondents in either developed or developing countries. 
Even in the developed countries, one of the interviewees mentioned that there is a great 
emphasis on information technology generally for society. Yet in the construction 
industry he stated that the use of IT is very underdeveloped (Sweden). He expected 
there would be some significant changes in the coming years. Having said that he 
emphasised that people are still the most important factor. Comparing the analysis of 
importance with that of strength, we can observe a shift in emphasis in the strength 
analysis. Better practice techniques were the first factor to be identified which might 
indicate their relative importance in current thinking. However, many of the individual 
variables score at the low end of the range of means, thus indicating a general weakness 
in applying technology and the better practice techniques to date. Thus the quantitative 
findings correspond with the views of respondents and those in the literature. There is a 
shift in respondents' thinking from current strength to future importance in that for the 
future these technology and better practice techniques would be relatively more 
important than now. This trend would appear to be the same in both developed and 
developing countries in applying IT, and perhaps greater strides forward can be made by 
developing countries. 
6.5 Final Observations about the set of Six Factors of future Importance 
A look at the recent web site of the Singapore Building Construction Authority [BCA] 
shows that it states a vision and a set of shared values espoused by itself: 
"VISION 
To champion the transformation of Singapore's construction industry to 
deliver world-class performance." 
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"SHARED VALUES [I CARE] 
Innovative Spirit: 
Cohesiveness: 
Advancement: 
Responsibility: 
Excellence: 
We are innovative and creative 
We work together as a team 
We advance through continuous leaming 
We are responsible to our staff, community and the 
environment 
We strive for excellence in our service" 
The similarities between the six factors as found in this study and the Singapore BCA 
vision and shared values is quite noticeable. The Table 6.5 below shows the comparison 
between the two. 
Table 6.5 Comparison of the Singapore industry development approach with the 
Six-Factor model 
FACTORS from 
Quantitative study Singapore BCA Vision and shared values 
IMPORTANCE 
Long-term vision and policy Vision: To champion the transformation of 
for the industry Singapore's construction industry to 
deliver world-class performance 
Basic resources and 
infrastructure [physical and 
institutional] 
Financial and Human 
resources 
Thinking the best and Cohesiveness: We work together as a team 
behaving the best (a better 
practice culture) Responsibility: We are responsible to our staff, 
community and the environment 
Excellence: We strive for excellence in our service 
A leaming culture Advancement: We advance through continuous 
leaming 
Techniques and technology Innovative Spirit: We are innovative and creative, 
supporting high production 
perfom1ance [From Vision] to deliver world-class performance 
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In the Singapore example, there is no mention of the basic material, plant, finance, 
human resources or infrastructure, and hence the blanks against these factors in Table 
6.5 above. It is not that Singapore does not need these basic resources and infrastructure, 
it is as Josephson (interview 1999) said, in developed countries these are taken for 
granted. They are no longer an issue in developing the industry in these countries. 
By comparison, the Table 6.6 below shows the South Africa approach to construction 
industry development as espoused in their 1998 White paper (South Africa, Ministry of 
Public Works 1998: 1-70). 
Table 6.6 Comparison of the South Africa industry development approach with the 
Six-Factor model 
FACTORS from Quantitative South Africa, Ministry of Public Works 
study White Paper July 1998 
IMPORTANCE 
Long-term vision and policy for the Vision: a construction industry policy and 
industry strategy that promotes stability, fosters 
economic growth and international 
competitiveness, creates sustainable 
employment, and addresses historic imbalances 
as it generates new industry capacity for 
industrial development 
Basic resources and infrastructure Promoting new industry capacity and the 
[physical and institutional] emerging sector. 
Developing the capacity and role of the public 
service. 
Developing a stable delivery environment. 
Institutional arrangements 
Financial and Human resources Improved access to finance. 
Re-structuring industry education, training and 
human- resource development. 
Thinking the best and behaving the Procurement strategies to effect better practice 
best (a better practice culture) Develop measures to improve communication 
between industry stakeholders 
A learning culture Develop measures to improve communication 
between industry stakeholders 
Techniques and technology Enhancing industry performance 
supporting high production Overcoming regulatory impediments to industry 
performance performance 
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In a similar way to Singapore, there is a clear statement of a vision and policies to 
implement it. However, by contrast, in South Africa there is much more emphasis on 
the basic resources ofmaterials, plant, finance, institutional infrastructure, and human 
resource education and training. At the same time there is much less regard paid to a 
culture of thinking the best and behaving the best, together with a learning culture. This 
again illustrates and reinforces the different emphasis which developed countries and 
developing countries have for the future of their respective industries. This contrast is by 
no means a black and white difference, rather it is various shades of grey. 
It is at this point that a more generic comparison can be attempted, drawing upon the 
learning that has taken place throughout the course of this study. Comparisons are better 
made when there is some framework of criteria upon which to base them. Since there is 
no existing theoretical framework of construction industry development to enable such a 
comparison, other than that provided within this thesis, the author has chosen to use a 
well-established one from general organisation theory: "The Seven S Framework". 
Although the SevenS framework is not originally developed from industry-level 
research studies, nor was it intended for such use, it nevertheless is a generic framework 
that has been developed from empirical sources by management experts (Peters and 
Waterman 1982; Handy 1993:320-344). By its nature it is generic, in that it comprises 
seven key dimensions of an organisation that, by experience, contributed to that 
organisation's success. As it is a systems framework, the authors emphasise that each of 
the seven dimensions are interrelated and together contribute to the whole. Weakness in 
one of the seven elements would thus contribute to weakness ofthe whole set. 
Confidence in its use in this thesis for this comparison rests on two bases: 
1. the framework has been in use by many practitioners/ academics for over 
twenty years, and it is still regarded as being useful and relevant, despite 
criticism from some quarters; and 
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2. the framework has already been used in a previous research study into 
construction industry development by Momaya (1996). 
The details of the framework do not need to be elaborated here, since many standard 
management texts contain adequate description of it, apart from those sources available 
on the internet. 
6.6 Comparing the Current STRENGTH and Future IMPORTANCE factors in 
developing the industry 
The Seven S framework is shown in the Table 6. 7 below, providing seven criteria by 
which a comparison between the eight factors of cunent STRENGTH which develop the 
construction industry, and the six factors of future IMPORTANCE, which also serve the 
same purpose. The comparison is intended to highlight those similarities and differences 
between what the industry is cunently doing and paying attention to, and what it needs 
to do in the future. The comparison will also highlight gaps in either set of factors, 
cunent and future. Being derived from the holistic systems thinking, the use of the 
Seven S framework places emphasis on the existence of all seven components and the 
need for all seven to play their part. Thus absence of any of the seven components will 
draw attention to possible significant gaps in an otherwise holistic framework for the 
future industry development. 
The allocation of factors to the various components of the Seven S framework is not 
without difficulty, and some care and judgement is needed to make appropriate 
allocations of each one. In order to do this as objectively as possible, the approach taken 
has been to look at the description of the factor as well as the various strands 
[comprising variables or groups of variables] which combine together to make it 
complete. If no obvious relationship can be seen between factor and Seven S component, 
then nothing is inserted in the table. 
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Table 6.7 Comparing the Current STRENGTH and Future IMPORTANCE 
factors in developing the industry using the Seven S framework 
Seven S Framework Current STRENGTH factors Future IMPORTANCE factors 
component 
STRATEGY 1 Industry-led better practice and 1 Long-tem1 vision and policy for 
culture the industry 
6 Self-reliant construction culture 3 Thinking the best and behaving 
4 Gov't. policies and strategies the best 
supporting business 
8 Supportive attitudes from Aid 
agencies 
SYSTEMS 5 R & D for construction 2 Basic resources and 
8 Supportive attitudes of Aid infrastructure 
agencies 4 Financial and human resources 
2 Financial resources and investor 5 Techniques and technology 
confidence supporting high production 
6 Self-reliant construction culture performance 
STRUCTURE 7 Institutional support 2 Basic resources and 
2 Financial resources and investor infrastructure [physical and 
confidence institutional] 
4 Financial and human resources 
SHARED VISION I 1 Industry-led better practice and 1 Long-term vision and policy for 
CULTURE culture the industry 
6 Self-reliant construction culture 4 Financial and human resources 
3 Human capital and culture of 6 A learning culture 
transparency 
STYLE 1 Champion/leadership [long-
term vision etc] 
3 Thinking the best and behaving 
the best 
STAFF 3 Human capital and culture of 1 All stakeholders need to be 
transparency included [long-term vision etc] 
SKILLS 4 Financial and human resources 
3 Thinking the best and behaving 
the best 
6 A learning_ culture 
As an example of this procedure being applied, the first S of the framework is Strategy. 
Under the current STRENGTH factors, the industry does not appear to have a coherent 
all-embracing industry strategy, therefore this box should be left blank. However, in the 
description of the eight STRENGTH factors, there are several strands which come under 
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various factor headings that clearly are concerned with aspects of strategy for the 
construction industry. These include the industry-led better practice and culture, the 
cuiTent strategy of self-reliant construction culture, the government policies and 
strategies supporting business, and the supportive attitudes from Aid agencies. Under 
the future IMPORTANCE factors, the strategy of the industry is clearly seen within the 
factor of long-term vision and policy for the industry, as well as within thinking the 
best and behaving the best (a better practice culture). 
Using this procedure all of the Seven S components were considered in tum by 
inspection of the discussion and commentary of the respective STRENGTH and 
IMPORTANCE factors. The resulting matching of the concepts enable some 
interpretation of the comparison of current STRENGTH and future IMPORTANCE 
factors as follows. 
STRATEGY 
Under the current STRENGTHs, there is no single strategy and no coherent 
vision. Yet there are already several strands which can contribute to a strategy, 
and already exist. These indicate a strong reliance on government and aid 
agencies, so the strategy is not owned by the construction industry itself. It is too 
dependent on forces outside. For future IMPORTANCE, a clearly expressed 
vision and policies will enable the industry to focus its energies on the most 
important tasks 
SYSTEMS 
The current systems under the STRENGTH factors exist but tend to be working 
in isolation from each other. Thus R & D can be a strength, as is the current self-
reliant culture, but these are not contributing to the improved industry 
performance as a whole. There are not sufficient current measures of industry 
performance. The future industry will ensure not only adequate basic resources 
and infrastmcture, but will implement techniques and use appropriate 
perfmmance measures. 
STRUCTURE 
Currently there are a variety of institutions which serve the industry. These are 
all involved in only a part of the big picture. In the future industry, there needs to 
be an institutional infrastructure that ensures provision ofbasic resources, 
finance and human resources to match the changing demands of the industry. 
SHARED VISION I CULTURE 
The current strengths ofbest-practice and self-reliant culture, needs to be 
transfonned to a much wider cultural evolution. For the future health and high 
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performance of the industry, all participants must be engaged in body, mind and 
spirit, committed to better practice, with high ethical standards of behaviour. 
This will apply to all levels of the industry, not just the so-called professional 
levels as at present. The tem1 professional may need to be itself re-defined to 
include highly ethical professional craftsmen and manual labourers. 
STYLE [Leadership style] 
Currently, there is no champion who can lead the construction industrl. This is 
the defining difference between its current strengths and its future potential. 
STAFF 
Currently there is recognition of the strength of human capital in helping the 
industry and the advantages of transparency in decision-making. Yet, the 
weakness is that not all stakeholders have been allowed or invited to participate. 
In the future, all stakeholders need to be empowered. 
SKILLS [unique characteristics of the organisation] 
The characteristics of strength of the industry are submerged beneath an image of 
indifference and even hostility towards its clients. Thus, the three Ds [Dirty, 
Difficult and Dangerous] of the construction industry must give way to the four 
Cs [Competent, Caring, Challenging and Consistent] as it projects its new image. 
The use of the Seven S framework has enabled the highlighting of two areas where 
factors of current STRENGTH have no cont1ibution to make to the performance of the 
industry, namely in the areas of Leadership Style and unique Skills of the industry. 
Given that a champion can be found, then a vision and strategy for the industry 
development can be used to cultivate better attitudes, cooperative behaviour, and an in-
built desire to learn better as well as perform better. Such behaviour should also 
encourage new blood to join the industry as its image begins to change for the better. 
4 Singapore appears to be the exception, where the Building and Construction Authority plays the role 
of champion 
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6. 7 Summary and Conclusions 
This chapter has linked the qualitative findings to those of the factor analysis for each of 
the data sets of current STRENGTH and future IMPORTANCE of factors which 
influence the development of the construction industry. Together with the findings from 
other research studies and documentary analysis, there is a discernible pattern and 
consistency of the results through this triangulation. The findings from the qualitative 
studies emphasised the imp01iance of five areas, as shown in Table 4.1, namely: 
• key physical, human and infrastructure resources; 
• intervention strategies; 
• government-induced factors; 
• international external factors; and 
• within industry factors. 
Overlaid within all five all these factors were the values, attitudes and perceptions of the 
various stakeholders that the industry engages. 
The analysis of the quantitative data set concerning current STRENGTH of factors, 
matches up with this profile, especially when comparing the initial model. Table 5.37 at 
the end of Chapter 5 refers. The final model lacks some of the emphasis on the basic 
resources, but it brings out the stronger influence of values, attitudes and perceptions 
through the three separate factors which highlight culture [Factors 1, 3 and 6 in the final 
model]. 
Concerning the factors of future IMPORTANCE, Table 5.38 shows the decrease in 
emphasis for the government influence, and the overseas intervention. The strong 
influence of values, attitudes and perceptions remains as shown in the final model 
[Factors 2, 4 and 6]. The emerging factors of political leadership and the image of the 
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industry as shown in the initial model are not so explicit in the final solution. 
Nevertheless, it can be argued that these factors are implicit in the leadership needed 
within Factor 1 the long-term vision and policy for the industry, as well as the 
concepts of a better practice culture. 
In reviewing the points of discussion of this chapter, it has been shown that the factors 
apply in all cases to both developing countries as well as developed ones, and examples 
have been provided to demonstrate this application. The way in which the factor applies 
is distinctively different in nature between these two extremes in a number of factors. 
The consideration of the future, rather than the present, forces us to think about the 
factors ofiMPORTANCE, since this can be regarded as a statement of intention. 
Through the use of two cases, it shows that the set of six factors of importance can apply 
in both a developing as well as developed country situation. 
The linkage of McKinsey's Seven S framework to the final factor models of 
STRENGTH and IMPORTANCE, was a way of enabling a more generic comparison 
between the factors of cunent STRENGTH and future IMPORTANCE. 
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CHAPTER 7 
SUMMARY AND CONCLUSIONS 
7.1 The intended aims of the study 
Throughout this study, the aim was to contribute to the body of knowledge relating to 
construction industry development. As was explained in the introduction, and in the 
literature of review which followed in Chapter 2, the topic of construction industry 
development is relatively new. As an emerging body of knowledge it is difficult to 
say with certainty whether it has yet reached the point where it can be described as a 
discipline in its own right. Irrespective of whether that stage has been achieved, this 
study has tried to understand the extent of the existing body of knowledge, and then 
to contribute in a meaningful way. 
In evaluating the existing body of knowledge about construction industry 
development, the literature review has shown a number of things: 
• There is no existing coherent theory of construction industry 
development 
• Studies of construction industries have taken place over the last six 
decades; 
• Previous studies have used philosophical frameworks mainly from 
economics; 
• Only a handful of studies have been completed at a doctoral level; 
• And the majority of studies have been a of one country, or one type of 
country; 
• At doctoral level, there are no existing studies covering many 
countries of different types. 
This study aimed to contribute towards a theory of construction industry 
development. It has focused on the key factors which help the industry to develop. 
Although there are many different types of construction industry, and many different 
stages of development, the study concentrated on the generic factors, that is, the 
factors that apply in all industries, irrespective of their stage of development. 
The definition of construction industry development which has been used throughout 
this study is concerned first with the nature of the industry itself and establishing its 
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boundaries. The literature review identified a large variety of definitions. When 
confronted with this array, the choice ofuse is either to accept one of the existing 
definitions, or to create a new definition. In this study it was necessary to explore a 
new definition. The definition proposed has enlarged the scope of the industry 
compared with many of the existing definitions. Even if the definition proposed here 
is not accepted more generally, it may provide a stepping stone for someone else in a 
future formulation of a better one. 
Assuming that the definition of the construction industry is correct, we can move on 
to consider the concept of development in relation to it. The term "development" 
suffers from extensive use, and as a result it is prone to mean different things to 
different people. Its use in this study has been explored extensively in chapter two, 
the literature review. In essence, construction industry development, describes a 
process, a transition, from a lower state to higher state. If we can accept that the 
construction industry has a purpose (in other words, a teleological view), then a study 
of construction industry development is concerned with understanding how the 
construction industry can achieve its purpose in a better way. 
In ascribing a purpose to the construction industry, attention is automatically drawn 
to the end results first. By this is meant the goal or target or objectives of the 
industry. If the purpose ofthe industry can be defined, then it should be possible at 
the same time be able to define the measures of performance and the criteria by 
which performance can be evaluated. After establishing the objectives, attention 
would then be drawn to the means by which the objectives can be achieved. Thus 
the focus would move to the structures and processes involved in achieving the 
objectives. A third area of concern would then emerge, this being the inputs to the 
structures and processes. These three areas of concern comprise the inputs, 
transformation, and outputs of the construction industry: in other words, a systems 
view. This study has embraced all three areas of concern, and attempted to identify 
the key factors in developing the industry. 
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7.2 Means to achieve the findings 
In view of the lack of existing theory, a decision was made to use a grounded theory 
approach in the initial stages of data collection. Several experts in the field were 
interviewed in order to capture insights into the problems of the construction industry 
in various countries, and the key factors which either promoted or held back its 
development. The interview data was transcribed and analysed to identify the 43 
variables of importance. After the initial eight interviews, the study developed in two 
data collection processes, running in parallel. One track was to continue collecting 
data through the interviews, and so a further 16 were completed, most of them only 
confirming the results from the first eight. The second track was to design and 
administer the questionnaire survey, to capture the views of a wider population 
relevant to the study. The quantitative data so collected was processed statistically in 
order to reduce 62 key variables measuring the current strength in developing the 
industry. The technique of factor analysis reduced these 62 variables to eight factors. 
The using a similar process, a set of similar 62 variables was used in measuring the 
future importance. These were reduced to six key factors. 
7.3 The findings 
The findings on which this study has been based come from five identifiable sets of 
data, namely: 
1. The preliminary set of 8 interviews which captured the set of 43 
variables important in developing the construction industry (the 
preliminary interviews); 
2. The subsequent set of the 16 interviews which confirmed the findings 
of the preliminary set (the confirmatory interviews); 
3. The documentary data used to expand the set of 43 variables to 62 
variables; 
4. The scores from the quantitative survey of the 76 international 
respondents concerning the current strength of 62 variables (the 
current strength analysis); 
5. The scores from the quantitative survey ofthe 76 international 
respondents concerning that the future importance of 62 variables (the 
future importance analysis). 
Although these sets of data are described above are as five separate entities, there are 
overlaps between them. In the case of items one and two, the confirmatory 
interviews did indeed confirm the findings from the preliminary interviews. In the 
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case of items four and five there were many similarities between the factors of 
current strength and those of future importance in developing the construction 
industry. 
Since there are so many data sets involved throughout the course of this research 
study, an account of the findings could easily be confusing to the reader. The 
approach taken in this section is therefore the not to repeat all the detailed findings 
from each of the studies ofthe subsets. The findings from individual sub-sets can be 
checked against the individual chapters where these have been presented. 
The principal objective of this research has been to identify the key factors in 
developing the construction industry. Through the different data collection and 
analytical processes used throughout this study, this has been achieved. Though 
intended to be a generic statement, and thus is applicable to all construction 
industries, it is clear that, in observing a particular construction industry, some 
factors will be more dominant than others. The statement also needs to be qualified 
to in terms of the time horizon that is being considered. The data sets listed as items 
four and five in the above list, consisted of 62 variables that were identical in terms 
of the description of each of the variables. The main difference between them was 
the measurement scale used. In the one case, respondents provided a score of 
between zero and four (a five-point scale), to indicate the current strength ofthis 
variable affecting the current development of the construction industry. In the other 
case, respondents indicated the future importance on a scale of minus 2, through 
zero, to plus 2 (also a five-point scale). 
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The findings of this study showed that in developing the construction industry, there 
are eight key factors currently active and having strength. These are: 
1. Industry-led better practice and culture; 
2. Financial resources and investor confidence; 
3. Human skills and culture oftransparency; 
4. Government policies and strategies supporting construction business; 
5. Research and development for construction; 
6. Self-reliant construction culture; 
7. Institutional support; and 
8. Supportive attitudes from aid agencies. 
The findings of this study showed that in developing the construction industry, there 
are six key factors important in the future. These are: 
1. Long-term vision and policy for the industry; 
2. Basic resources and infrastructure (physical and institutional); 
3. Financial and human resources; 
4. Thinking the best and behaving the best (a better practice culture); 
5. A learning culture; and 
6. Techniques and technologies supporting high production performance .. 
Comparing the factors of current strength with the six factors of a future importance, 
the main difference lies in the area of leadership and the image of the industry. The 
justification for this is explained in the last section of chapter six. However, it is 
necessary to emphasise that for the future development of the industry, there needs to 
be a strong vision supported by a coherent strategy. 
7.4 Implications of the findings for the existing body of knowledge 
Given that this topic area is very immature and that little or no theory exists, the 
findings of this study provide more certainty in the key factors which contribute to 
the development of the construction industry. In the literature review, it was apparent 
that there have been several studies of single construction industries, in both 
developed, developing and countries in transition. A few studies have focussed on a 
group of developing countries, or a group of developed countries. One looked at 
many countries, but using only economic data from the United Nations. None ofthe 
previous major studies have taken a multi- country and multi-type approach. This 
study is the first of this type. None of the previous studies have taken a grounded 
theory approach by name, although several ofthem have used interviews as a basis 
for the analysis, supplemented by documentary data. Several studies have attempted 
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to define the basic concepts, and most importantly attempted definitions of the 
construction industry, but a comprehensive definition has been so far elusive. This 
study has resulted in such a definition, but only time will tell if this is useful or 
meaningful to the researchers or practitioners interested in the field. 
In determining the implications of the findings, it is necessary to compare the 
established body of knowledge, by reference to the literature, with the findings 
themselves. There are four main implications, and these are explained as follows. 
First, the concept of a generic construction industry, as a theoretical construct, has 
not yet been established in the international research domain. Thus this study claims 
to make a significant step forward towards this objective. The main benefit of the 
establishment of the concept of a generic construction industry is to provide a 
benchmark or a standard. In proposing a standard, it does not mean that every 
construction industry in each country should conform to the so-called "ideal" 
construction industry. Rather, the establishment of the concept can be used as a point 
of departure or a point of difference. In other words, individual construction 
industries may compare themselves with the generic framework in order to highlight 
the significant differences from it. Those efforts to develop any particular 
construction industry would have some guidelines upon which to base proposals for 
development. 
In one sense this objective is not new. For example Ofori (1981) concluded that each 
country needed a tailor-made solution to its problems, and that no standard formula 
existed. From the findings of this study it can be seen that there are differences, 
especially between developed and developing countries. However as one of the 
interview respondents mentioned, some factors are important but they can easily be 
overlooked. For example, from a developed country viewpoint this could apply to 
the basic or fundamental resources, which tend to be easily overlooked because they 
are readily available and abundant and therefore taken for granted. In addition, this 
study has highlighted some underlying factors which could easily be ignored in the 
absence of a generic model. The existence and importance of values, attitudes and 
perceptions held by various stakeholders may easily be overlooked. Thus in 
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confirming the findings of Ofori, it also goes beyond those and provides a tool for 
each country to produce its own tailor-made picture. 
Second, the definition of the construction industry is also proposed in an attempt to 
unify the many and varied views already put forward. The proposed definition is 
broader than most existing definitions and incorporates not only the production part 
of the industry but also all of the life-cycle stages such as the design phase, the 
maintenance stage and demolition stages of construction projects. It includes supply 
chain management concepts and this incorporates construction materials providers 
and construction plant producers, as well as sub-contractors. Up to this point, the 
proposed definition merely repeats some of the existing ones. However, the 
enlargement ofthe definition to incorporate both the process engineering sectors as 
well as the real estate sectors is unique. The inclusion of the research, education and 
training processes for industry also adds to its novelty, although these were already 
mentioned in an earlier study (Fox 1989). 
The third implication of the findings for the general body of knowledge concerns the 
factors important in developing the construction industry. The factors identified in 
this study are therefore more generic, having been derived with a variety of countries 
as the data sources. This is perhaps the most important contribution, in the absence of 
any prior multi-type and multi-country studies. 
The fourth implication follows on very closely from the third, and in a sense is a 
further elaboration on the third. Altogether, two sets of factors have been captured. 
These show not only the key factors in terms of their current strength, but also in 
terms of their future importance. This distinction has not been explored in earlier 
studies. The implication of this is that some factors may be important at present; it 
may be less so in the future. Examples of this change in emphasis as derived from 
this study include the transition from a focus on industry-led better practice and 
culture towards a long-term vision and policy for the industry. This difference has 
already been articulated in the earlier chapters. Compared to the existing studies, this 
research emphasises the greater long-term thinking that will be needed in the future. 
As well as thinking about the future vision, it is necessary for the leaders of the 
construction industry to express this and communicate it powerfully to stakeholders 
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both within and outside of the industry. A vision is strong only if it impacts on the 
people needing to receive it. A strong vision and a coherent strategy need strong 
leadership, and this is an important implication of the findings, since seldom does 
this come through in the earlier findings. 
Other implications from this comparison between the current strength and the future 
importance of key factors include a stronger sense of values shared by the 
stakeholders of the industry. In the factors of current strength, this is already 
important in at least three factors that, namely (1) Industry-led better practice and 
culture, (3) Human capital and culture of transparency, and (6) Self-reliant 
construction culture. In the factors of future importance, (3) Thinking the best 
and behaving the best, and (6) A learning culture, this trend continues. In the 
current situation, the values and attitudes are orientated towards short-term thinking 
and survival. Considering the future importance, the values and attitudes needed a 
more forward thinking and orientated towards excellence, a pro active approach, and 
each individual in the industry taking responsibility for his or her own development. 
Although previous research studies, particularly Ofori, have identified values and 
attitudes as a factor, it is in this study that they have found more substantial support 
throughout the data collected. 
Also within this fourth implication arising from the comparison between factors of 
current strength and future importance is evidence related to the need to intervene in 
the industry's workings. Looking at the eight key factors of current strength, four of 
them are concerned with the intervention, namely ( 4) Government policies and 
strategies supporting construction business, (5) Research and development for 
construction, (7) Institutional support and (8) Supportive attitudes from aid 
agencies. From this we may deduce that intervention is necessary and important. We 
could also conclude that intervention is from mainly external stakeholders. By 
comparison, none of the six factors of future importance have a strong flavour of 
intervention. Any force for change comes from within the industry itself, from its 
own vision, from its pro-active role towards excellence, and from its own 
participants taking responsibility for personal and organisational development. This 
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is a very distinctive difference between the current situation and that of the future. 
Again, previous studies have not been able to articulate this transition. 
In summarising the overall implications of this research study, it can be seen that it 
has made a contribution in terms ofthe following. The research study has 
• Proposed the theoretical construct of a generic construction industry; 
• Proposed a definition of the construction industry; 
• Identified key factors in developing the construction industry; and 
• Distinguished between factors having current strength and those 
important in its future development. 
The study has both confirmed factors from the existing studies, as well as 
highlighting existing, perhaps previously undervalued, factors. In addition this study 
has identified important new or emerging factors. To some extent, this process is 
never-ending in the sense that as construction industries develop, the participants are 
experiencing new things which influence their perceptions of what is important. As 
these perceptions change so too will their evaluations of the key factors change. This 
study has captured these perceptions at one period in time, and the author recognises 
that in this sense the findings and their implications will gradually become less 
relevant as we go into the future. 
The potential benefits of the findings are not only for the construction industry as a 
whole, but also for a variety of stakeholders. Examples ofthe relevance ofthese 
findings include, but should not be restricted to, the following: 
• The United Nations and similar international agencies may be able to 
review the definition of the construction industry and reconsider 
previous advice in the light of the new conceptualisation. 
• National governments and national policy makers who may be 
considering the role of the construction industry and the extent of 
intervention by government. 
• National associations and institutions within the construction industry 
which may consider how they may take the leadership role and 
establishment of the vision for the industry and its future 
development. 
• Individual firms may consider their relationships with other 
construction organisations with a view to promoting a better practice 
culture. Since this will rely on a collection of organisations associated 
with each project, the individual firms will need to consider both 
inter-organisation and intra-organisational development. 
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• Individuals within the industry will need to adopt attitudes of self-
development pro-actively. The culture ofleaming will need to be a 
life-long process. 
• Research, educational and training institutions will need to contribute 
to developing the learning culture, as well that of better practice. This 
activity should link closely to the needs of production, design, 
maintenance and the other major stages of the whole life-cycle of 
construction and real estate projects. Indicators of performance will 
need to be developed at all levels of construction activity so that 
progress towards improvement in performance can be measured. 
7.5 A new model for Construction Industry Development 
Based on the analysis of the factors of future IMPORTANCE contributing to the 
development ofthe construction industry, and the subsequent discussion and 
validation of the model with respect to the construction industries of Singapore and 
South Africa, the author proposes a new model, Figure 7 .1. 
Figure 7.1 A model of the factors contr:ibuting to the future development of the 
construction industry [ a generic model] 
A model of the factors contributing to the future 
development of the construction industry 
...... tLong~term , 
vision af1d policy 
,tortheif1dustrY ' 
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The six factors are 
inter-dependent 
The model in Figure 7.1 shows the six factors contributing to the development of the 
construction industry. These are interdependent and reinforcing each other. The 
numbering of each one has no significance but is included for identification. The 
importance of each one and relative strength is not shown in this arrangement, 
although this can be estimated from the scores given by the respondents. The 
sequence of them as shown in this diagram is to group together those factors which 
have a strong linkage to values and attitudes, that is, culture. This is shown more 
explicitly in Figure7.2 below. 
In viewing the six factors as two groups of three, as shown in this figure, this 
highlights the contrast between the traditional model of the earlier work as depicted 
by Ofori (1981 ), and as represented by the three factors in the lower left-hand half of 
the model. The newer emerging factors, are then shown in the top right-hand half. 
Figure7.2 A model of the factors contributing to the future development of the 
construction industry, highlighting traditional factors and new factors [ a 
generic model] 
A model of the factors contributing to the future 
'' development of the construction industry 
' 
' 
' 
' 
' 
' 
~uma'n~~;; 
'; reS.ott(ces~ 
I 
traditional factors 
' 
' 
' 
' 
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Comparison of the proposed model with existing models 
In the earlier studies in developing countries, the most significant contribution to the 
field oftheory since Ofori's (1981) model to date, is the work of Al-Omari (1992) 
[see Table 2.2]. He is the only one to have attempted a model from within this sub-
set, and it is a very comprehensive one. Al-Omari criticised the traditional theory, 
and introduced some socio-cultural and political factors. Both of these models have 
been developed from single country studies, and thus may have an orientation to the 
specific issues and problems of those industries. 
In studies of developed countries, three studies have attempted models, these being 
from Napier (1970), Fox (1989) and Momaya (1996) [see Table 2.5]. Ofthese three, 
Napier's 'model of reality' is over 30 years old and it focussed on the stakeholders. 
In his review ofNapier's work, Fox (1989) pointed out that the model ran into 
difficulties with defining the industry boundaries. Also it did not include many of the 
important concepts which the stakeholders possessed. These include concepts such as 
stakeholder values, sentient group values, power, status, learning, boundaries, goal 
evaluation and innovation. 
Fox (1989) produced a causal model of the characteristics ofthe Hong Kong 
construction industry based on a survey of documentary and literature sources. 
However, there was no empirical data collection in support of the model. 
Momaya's (1996) study used an existing model and applied it to the Canadian, 
Japanese and USA construction industries. The model, being generic in nature, can 
possibly be applied to any industry in any country. However, there seem to be some 
shortcomings with it in terms of its complexity (it includes 95 criteria), and its 
definitions. For example, the 'Performance' facet [see table 2.7] includes a number 
of variables which are difficult to associate with performance. Under the Human 
Resources factor, how does one measure working conditions, or employment equity? 
Other facets and factors present similar difficulties. Although Momaya's application 
of the model encountered several errors, the main shortcomings of the model seem to 
lie in the neglect of the social, cultural and political dimensions. 
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This short summary of the earlier literature review has highlighted the shortcomings 
of the earlier models. In one way or another, these earlier models have neglected the 
social, cultural and political dimensions acting in the construction industry. It is 
interesting to note that these dimensions were mentioned by Bowley as early as 
1966, together with the Tavistock studies (Gurth and Riggin 1965, Crichton 1966) 
followed by Napier (1970), and by Ofori (1981), and Ball (1988) but none of them 
included these in any model. 
Al-Omari (1992) made the first explicit inclusion of these newer dimensions in his 
model, and it is noted that his contribution came halfway through the period of time 
between Ofori 's first 1981 model and the one proposed here. 
The proposing of a new model is something that most researchers will engage in with 
some degree of fear. This author is no exception to that pattern. However, the 
pedigree of this model is based on several strengths: 
1. A grounded theory approach was taken, thus attempting to consider new 
factors. 
2. It has been based on the data from experts who are already engaged in the 
work of improving the construction industry in a variety of countries. 
3. It is based on an international survey and this to some extent gives a degree of 
confidence 
4. The statistical tests in section 5.10 demonstrated that the differences between 
developed and developing countries was not great. Where there are 
differences, these can be explained in terms of the degree to which the key 
factors have strength or influence. 
5. Confidence in the proposed model is also increased through its comparison 
with the construction industries of Singapore and South Africa, as discussed 
in section 6.5 of this thesis. In this sense, a step towards the validation of the 
model has been made. 
6. It has also been supported by reference to the Seven 'S' framework 
established in mainstream management theory, as discussed in section 6.6 
However, the true test will be to collect more data, using the new model as a 
paradigm (Kuhn 1962) and see whether it can be successfully applied in a number of 
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construction industries. Not only is there a need to contribute to theory, but in the 
true test we will see if theory matches with the real-world experience. 
7.6 Review of the methods of research and limitations of the study 
The research methodology used has tried to avoid the limitations of relying on only 
one method of data collection, or the assumptions of existing theoretical approaches. 
Thus the multi-approach to data collection has been intended to avoid framing the 
study too restrictively. The benefit of several different data collection methods is 
seen as a sound strategy. Through triangulation of the findings, a more secure picture 
can be achieved. The use of several data collection methods, however, does have its 
own risks. There is always the possibility of there being significant discrepancies 
between the results of the subsets of data collected. In this case, such discrepancies 
did not arise, and this provides confidence that a consistent picture has been 
provided. 
The confidence in each subset of data and its correct analysis and interpretation rests 
on correct procedures, and an adequate sample size. Throughout the research, 
careful attention was paid to the procedures used at each stage of the research 
process. The process followed has been executed step by step based on the current 
good research practice and references have been provided to indicate the sources of 
ideas and techniques adopted. 
Concerning the interview data, the first eight interviews gave the first set of 43 
variables as a basis for the questionnaire in the second major data collection phase. 
This might be considered as too small, given the variety of countries which exist in 
the domain being investigated. However, the subsequent 16 interviews indicated 
convergence in confirming that many of the variables had already been captured, and 
thus the grounded theory approach has been seen to work in this case. Some 
reservations exist, however, concerning the range of variables identified. In 
particular, the interview respondents did not mention some obvious variables, the 
basic material, plant, and financial resources are some of them. The fact that these 
were not mentioned, simply because they were so obvious, does expose a weakness 
in this type of semi-structured data collection By collecting data from respondents 
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with a different industry experience, it compensated for these omissions. Had this 
study been from only developed countries, interview respondents would not have 
mentioned some ofthe obvious and vital factors. In this study an awareness of this 
problem had been awakened at an early stage of the whole research project. It was 
for this reason that the additional data collection, based on documentary data, was 
incorporated into the study. This identified a further 19 variables, taking the total 
from 43 to 62. The quantitative study was therefore based on this enlarged set. 
The quantitative study may well be the weakest link in the whole study. In the nature 
of statistical data collection, there is great importance in collecting sufficient 
amounts of valid data in order to satisfy the various statistical tests. Whilst this 
requirement is often paramount in statistical terms from the point of view of 
sampling adequacy, in the use of Factor Analysis, the experts take a more tolerant 
view. For example, Hair et al (1998: 99) states that the critical assumptions 
underlying factor analysis are more conceptual than statistical. The quantitative data 
collected comprised 76 cases and for factor analysis using 62 variables, the optimum 
number of cases should be between 5 to 10 times the numbers of variables. This 
optimum has not been achieved. However, the standard textbooks also acknowledge 
that this large number is an ideal that is seldom achieved in most studies. This did 
give the author some concern, but having followed the recommended procedures for 
elimination of non-correlated variables, the numbers of variables used in the later 
stages of the analysis allowed the minimum condition of statistical validity to be 
satisfied. The initial factor models using the full set of 62 variables may well be good 
and coherent even if they did not satisfy the statistical conditions for validity. 
Obviously, had these been based on a much larger number of cases, they would have 
provided a richer picture of the key variables. Instead of ignoring these, they have 
been included in the relevant chapter for completeness and for anyone who might 
wish to replicate this study. However, in the interests rigour, the subsequent 
statistical analyses, though utilising less of the data, demonstrably satisfy the models' 
assumptions, and it is upon these that the major part of the findings have been based. 
The small number of responses from the quantitative survey was a disappointment. 
In conducting an international survey of this nature, there are a number of 
limitations. Some ofthese relate to the respondents' understanding ofthe questions 
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when the language of the questionnaire is not mother tongue. Other concerns stem 
from the very different conditions existing in the construction industries in various 
countries. Some of the questions/variables which the respondents considered would 
not be meaningful or relevant to them. For these, a "Don't Know" choice was 
provided, and some respondents used this box quite extensively. In conducting the 
analysis, the better practice specifies that the case should be removed from the data 
set so that only full and complete sets of responses be included in the analysis. Such 
an ideal is seldom achieved and, as is often the case in practice, the mean was 
substituted for the missing values to enable the analysis to be completed. Of course, 
this is a quite failsafe method as it reduces the chances of a type II error occurring 
(ie., the probability of obtaining a significant result when none actually exists). 
In summary, the benefits of this staged methodology has been that: 
1. it has allowed a relatively independent view of the key variables through the 
eyes of the industry experts of Study 1A; 
2. the variables have been confirmed by the further interviews at Study 1B; 
3. the documentary data has added additional recent variables; and 
4. the international survey in Study 2, having been based on the analysis of 
Study 1, confirms the relevance of the variables as well as approximate their 
strength and importance. 
7.6 Suggestions for further research 
A number of suggestions are made here for further research and investigation. To 
begin with, there needs to be greater certainty about the key definitions, including 
that of the construction industry. Although this study has attempted to throw light 
onto the issues, a survey of experts and practitioners would help to establish a new 
definition. 
In case there are any doubts about the key factors involved in developing the 
industry, further industry studies would help to confirm the findings of this study. 
Such studies would be best if they could encompass groups of similar countries, such 
as a group of developed or developing, in transition, newly industrialised or other 
typical sets. It is important, in the interests of good theory building, to conduct 
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confirmatory studies. These should be done in such a way as to highlight both the 
generic characteristics shared by all construction industries, as well as the essential 
differences between the main groups. 
Searches ofthe literature revealed that studies of industries are rare at doctoral level. 
A useful area for further research would be cross-industry studies. Some of these 
have been attempted in the European Union and useful insights have been already 
found. However, there are other geographical areas which would benefit from such 
comparative studies. Perhaps countries which share some common interest such as 
ASEAN or the British Commonwealth, or the Asia-Pacific Rim, are possible starting 
points. 
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APPENDIX A 
DATABASES USED IN THE LITERATURE RESEARCH 
Searches were conducted at various stages throughout the currency of the research 
study. There are a number of databases which capture materials about construction 
and building, including COMPENDEX, NATIONAL TECHNICAL 
INFORMATION SERVICE [NTIS], and ICONDA to name a few. The search terms 
used to start with included the keywords listed on page (iii) both singly and in 
combination. Generally the results were very disappointing as illustrated by the 
following examples: 
COMPENDEX search January 1997 using search term [construction industry] for 
1996-1997 
No. of hits found= 64 No. of useful hits= nil 
NTIS search January 1997 using search term [construction industry] for 1996-1997 
No. of hits found= 22 No. of useful hits= nil 
NTIS search November 1997 using search term [construction industry] for 1996-
1997 
No. of hits found= 43 No. ofuseful hits= nil 
COMPENDEX Plus search November 1997 using search term [construction 
industry] for 1996 
No. of hits found= 53 No. of useful hits= nil 
COMPENDEX Plus search November 1996 using search term [construction 
industry] for 1996 
No. of hits found= 144 No. of useful hits= nil 
DIALOG OneSearch on File 37 Sociological Abstr.; File 35 Dissetiation Abstracts 
Online; File 292 GEOBASE TM; File 49 PAIS INT. using 219 search terms singly 
and in combination, search on May 1998 
No. ofhits found on File 37 = 45 No. of useful hits= 8 
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No. of hits found on File 35 = 6 
No. of hits found on File 292 = 33 
No. of hits found on File 49 = 5 
No. of useful hits= nil 
No. of useful hits = 8 
No. of useful hits= 2 
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APPENDIXB 
Essay on the Nature of the concept "Development" in the context of 
construction industry development 
As the nature of development in the context of the construction industry has not yet 
been established, the opportunity s taken here to explore the concept in an intuitive 
way. This is done through a creative expression of the various shades of meaning 
associated with the word and linking the term 'development' to the context of the 
construction industry. The structure of this section starts with a list of the various 
shades of the term development, and follows with an elaboration of the terms within 
the said context. 
The word "development" embodies a number of qualities or traits. Among these are: 
• Ability to cope with changes in input from the environment; 
• More sensitive to the environment; 
• More able to discriminate between different market needs; 
• More precise in focus on individual market needs; 
• Change; 
• More responsive; 
• More adaptable; 
• Improvement; 
• More efficient, more productive per unit input; 
• Higher precision; 
• More comprehensive; 
• Moving from a lower state to a higher state; 
• Greater knowledge; 
• More mature; 
• More pro-active; 
• More able to provide information about its own activities and performance;. 
• Reduction of negative effects upon the environment; 
• Higher output; 
This is long list, but it is argued here that all of these traits might convey something 
of the nature of development. Through an examination ofthese traits in terms of the 
development of the construction industry, the nature of development becomes more 
miiculate. The following section expands these traits and explores the nature of them. 
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INPUTS 
[How well the construction industry senses the needs from its environment] 
Ability to cope with changes in input from the environment: Even in the 
most developed economies the construction industry experiences difficulties 
in responding to the market demand (Hillebrandt). In the less developed 
countries the demands can be almost impossible to adjust to without external 
help. A developed industry is one which is easily able to adjust, perhaps 
tlu·ough the adoption of flexible management policies and practices, to avoid 
negative social consequences of unemployment. 
More sensitive to the environment: In order to adapt to rapid changes in the 
market demand, a developed industry should be able to anticipate accurately 
the demand for a long enough period in advance so that timely action can be 
taken. 
More able to discriminate between different market needs: The industry 
needs to be able to match its capacity to different customers. In the public 
sector there has been a predominance in the use of the traditional project 
procurement system, largely because of a perceived need to ensure 
impartiality in award of contracts. By contrast, in the private sector, a wider 
range of contractual arrangements are required by clients, including Build, 
Operate Transfer (BOT) and the like. A developed industry is one in which 
these alternatives are readily available and variations and hybrids of the basic 
options are competently provided. 
More precise in focus on individual market needs: An example of this 
precision might be to consider the potential customers who themselves are at 
the leading edge of their own specialist occupations or industry achievement. 
Most of the developed countries have advanced technology in their key 
industries, be this in computing micro-chip production, precision engineering, 
nuclear energy, or biomedical science. These activities require very unique 
responses from the construction industry in design and production of 
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buildings, structures and facilities. A 'developed' construction industry is 
one which is able to work with clients from leading-edge technology 
industries, and through an understanding of their needs can provide 
appropriate responses. This requires construction people who have an ability 
to innovate and a willingness to understand closely the technical needs of 
their clients. 
TRANSFORMATIONS 
[How well the industry changes inputs to outputs] 
Change: Any definition of development, in whatever context, must include 
the idea of change. It is inconceivable that such change could be change for 
the worse if "development" is to have any universally-accepted meaning. 
Change for the better incorporates the key essence of development. Yet, 
having accepted this premise, the immediate follow-on would appear to be a 
consideration of the criteria by which development would be measured. In the 
context of the construction industry, several items in the list which follows 
could be included as being suitable. 
Moving from a lower state to a higher state (Improvement): Change for 
the better implies moving from a lower state to a higher state, or a lower level 
of performance to a higher one. Any industry or occupation needs to reflect 
on its own performance, its effect on society and its image. For example, can 
the construction industry be classed as developed if through its activities 
hundreds of people are maimed or killed through poor attention to safety? 
Does the industry obtain its fair share of talent? Are the people employed in 
the industry hard working, fair-minded, honest and a good example to the rest 
of society? There may be a number of ways in which criteria might be chosen 
to measure the "stage of development" in social or ethical terms. 
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More pro-active: The construction industry has a culture of being responsive 
to market demand, although this may be limited in some ways in certain 
countries. However, being reactive to external demands may not always be 
the best strategy for industry health, continuity, or encouragement of a 
permanent highly skilled workforce. The industry needs to be able to initiate 
change, stimulate demand, encourage innovation, and improve its own 
internal workings. 
More efficient, more productive per unit input: Measures of efficiency and 
productivity are more commonly used in all aspects of industrial life. There 
needs to be some type of international standard which can be used to assess 
the physical production output, whether this be a single or multi-dimensional 
indicator. 
Higher quality: Concern for higher quality buildings has for long been 
apparent from major clients of the industry. However, when applying the 
term "quality" to the industry [meaning a higher quality construction 
industry], instead of its products/projects (the physical buildings, structures as 
well as the intangible consultancy services and advice), the focus must be on 
the internal processes which are needed to produce the projects or products. 
This view is at another level of resolution. Instead of the focus being on an 
individual project, the attention needs to be paid to the next level up and upon 
the processes which contribute to a good environment in which construction 
products/projects/services experience their lifecycle. 
If attention is paid to the product/project/services environment, for 
improvement of this environment, it means producing, for example, standard 
contractual procedures and forms of contract. It means standardised 
procedures for information exchange, and for coordination between materials 
suppliers and designers, all of which contribute to greater levels of certainty, 
greater familiarity, and thereby higher levels of productivity, reliability and 
product quality. Examples of this arise in the case of General Electric 
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Corporation in the USA, which has applied the Six-Sigma concept to its 
production processes and to its management processes with great success. 
The move towards standardisation should not ignore the needs of diversity. 
However, an appropriate balance should be made between them. 
Intelligence is needed about the level of competition in industry sub-sectors, 
the availability of suitable numbers of people with knowledge and skills, 
availability of materials, equipment, and systems. A reliable source of valid 
data about these variables ensures decisions at the project level are based on 
accurate information. Exchange of information between the various 
contributors to a project is not limited to hard numerical data. 
Opinions and experiences also need to be shared so that more cooperative 
relationships between participants are cultivated. 
The characteristic of higher quality of the construction industry, therefore, 
describes the quality of the thinking, the coordination and spirit of 
cooperation which the whole building team needs to experience in order to 
provide an environment conducive to the project decision makers. Much of 
this requires a bond of trust between team members, and, in turn, to achieve 
this, requires high levels of personal integrity, honesty, truth, and 
commitment to the team and its customers. Latham seemed to capture this 
essence quite well, and other countries, Hong Kong (China) and Singapore 
have also recognised the need (Lathan11994, Hong Kong CIRC 2001, 
Singapore C21 1999). There are a number of ways in which this could be 
measured, and thus an index of development needs to be produced to evaluate 
a particular country's stage of maturity. 
More comprehensive: The notion of comprehensiveness follows on from the 
notion of meeting market needs. A comprehensive industry is one which not 
only provides a full range of services to its clients. It should also apply more 
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checks and tests during its usual decision-making and information processing. 
Such checks and tests would be on the materials, products and equipment 
used in projects. The ISO 9000 Quality Assurance standard already 
incorporates this thinking. There would be checks on the performance of the 
projects themselves as completed buildings, structures and facilities, not only 
at the handover, but also at stages during their life cycle in use. An evaluation 
of the people of the industry, whether their skills matched their tasks would 
also be necessary. Evaluation of information flow, contractual disputes, 
government planning & regulatory processes would all be necessary at 
intervals, conducted in a standardised way. 
In the most developed countries these monitoring measures are already 
carried out, although in an ad hoc manner. In classifying a construction 
industry as "developed" or otherwise, a more systematic approach to 
evaluation is needed. 
More responsive: Decision makers in government often find themselves in 
difficult positions when caught between the expectations of their citizens and 
international economic influences. Solutions to such opposing forces can 
involve decisions that require swift changes in the direction of the budgetary 
and fiscal targets. The construction industry is no stranger to reversals of 
policies, especially in democratic countries. A developed industry is one that 
is able to ride on without incurring permanent damage to its structural 
systems caused by changes in government policies. To that extent, it should 
be sufficiently robust to withstand a certain amount of abuse by government 
officials, who may be panicked into expedient decisions for short-term 
political gain. 
More adaptable: A developed industry is one which can not only respond to 
changes in the environment when expected, it can also respond to the 
unexpected. To a ce1iain extent these twin concepts of responsiveness and 
adaptability are the same, for example, in situations where change occurs as 
282 
part of a normal pattern of change. To this extent, any change may be said to 
be expected change. The concept of adaptability goes beyond the situation of 
expected change. It is concerned with the response under conditions of 
unexpected change. In conditions of unexpected change, existing systems 
and structures may no longer be suitable. The new conditions require new 
ideas and new perspectives. These may come about as a new set of values and 
new criteria are chosen to be more relevant to the new circumstances. The 
capacity to be adaptable will be helped by availability of knowledge, and 
experience in dealing with change. Leaders who have experience of other 
domains may be able to use their knowledge, especially if they have the 
confidence of its success in those other domains. 
Greater knowledge: Knowledge is important for development. Knowledge 
means understanding, and understanding depends on information, which in 
turn depends on facts or raw data. The construction industry already collects 
many facts for itself, or it has facts collected about its characteristics by other 
agencies, including government, universities and private sector organisations. 
Whether these facts are sufficient, or whether they are accurate or whether 
they are provided fast enough for decision-making is not certain. Very often, 
the facts that decision-makers want to know are obscured. Instead of having 
tailor-made facts captured with the construction industry in mind, the 
information existing about industry performance is cunently collected from 
the whole society. For example, economic performance is measured by 
contribution to the GDP. Whilst knowledge ofthe construction industry's 
contribution to GDP may be useful, it tells us nothing about the industry's 
perf01mance such as absenteeism, the health of construction workers, the 
construction worker's travelling hours, construction energy consumption, 
output of waste, etc.,. These latter are only examples of new measures of 
performance that may need to be especially commissioned. 
More maturity: A mature industry is one which has successfully adapted to 
previous turbulences of the environment. Its leaders would be well 
experienced in learning new things. Its leaders would have good relationships 
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with the knowledge-producing parts of society, and therefore be able to invite 
appropriate specialists to give advice and be involved with facing the 
problems. The leaders are likely to be people with broad vision, able to see 
beyond their own specialist background, and with capacity to engage other 
non-construction expe1is when needed. Contacts with all key resource 
controllers, such as finance, labour, materials in private and public sectors 
would be well established. 
OUTPUTS 
[How well the industry delivers its outputs] 
Producing what is required for its customers: The industry needs to meet 
its targets as precisely as possible. Although this means producing outputs 
which meet demand, using the least amount of resources, the efficiency of 
production is more a concern of the transformation process. At the output 
stage, the concern should be more of effectiveness. A highly developed 
industry should be able to be very effective in achieving the basic response to 
demands placed upon it. It should not only compare its performance with the 
demands as specified at the time of them being input to the industry. It should 
also anticipate the changes in demand trends and anticipate the direction of 
change so that the output more closely matches the new demands over the 
time period of throughput. Bearing in mind that building projects may need 
several years to go through the stages before completion, this throughput time 
could be very long. 
Reduction of negative effects upon the environment: Every industry 
produces unwanted outputs in terms of waste products, pollution and the like. 
A developed industry is one which is not only aware of its effects on the 
wider environment but is able to influence its own people to reduce 
unpleasant side effects. 
284 
Higher output: In many countries the need for buildings and facilities is ever 
present and never satisfied. The industry should be able to continuously 
produce more in order to meet the basic needs of the society which it serves. 
More able to provide information about its own activities and 
performance: As mentioned in the earlier section on knowledge, production 
of knowledge is important. Not only is this useful for the industry itself, but 
dissemination to other interested parties is also important. What gets 
measured gets changed. If the process cannot be measured, it cannot be 
improved. 
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APPENDIXC 
DEFINITION OF THE CONSTRUCTION INDUSTRY BY THE ISIC 
ISIC CATEGORY F [page 108-110] 
CONSTRUCTION 
(division 45) 
DIVISION 45 CONSTRUCTION 
451 4510 Site preparation 
This class includes demolition or wrecking of buildings and other structures, clearing of 
building sites and sale of materials from demolished structures. Blasting, test drilling, 
landfill, leveling, earth-moving, excavating, land drainage and other land preparation. 
Also included are tunneling, overburden removal and other development and preparation 
of mineral properties and sites, except oil and gas sites. 
Exclusions: Preparation of oil and gas fields is classified in class 1110 (Extraction of 
crude petroleum and natural gas), when performed on own account, and in class 1120 
(Service activities incidental to oil and gas extraction excluding surveying), when 
performed on a fee or contract basis, respectively. 
452 4520 
engineering 
Building of complete construction or parts thereof, civil 
This class includes general construction and some special trade construction for 
buildings and general and special trade construction for civil engineering, regardless of 
the kind of materials used. It includes new work, additions and alterations, the erection 
of prefabricated buildings or structures on the site and also construction of temporary 
nature. Also included is repair of civil engineering projects, but most repairs of 
buildings that are not complete alterations or additions are classified in classes 4530 
(Building completion). General construction mostly involved in the construction of 
entire dwellings, office buildings, stores and other public and utility buildings, farm 
buildings, etc., or the construction of heavy constructions such as highways, streets, 
bridges, tunnels, railways, airfields, harbours and other water projects, irrigation 
systems, sewerage systems, industrial facilities, pipelines and electric lines, sports 
facilities, etc. This work can be carried-out on own account or on a fee or contract basis. 
Portions of the work and sometimes even the whole practical work can be sub-
contracted out to trade contractors. 
Special trade construction includes the construction of parts of the above mentioned 
works or preparation therefore. It is usually specialized in one aspect common to 
different structures, requiring specialized skills or equipment. Activities such as pile-
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driving, foundation work, water well drilling, carcass work, concrete work, brick laying, 
stone setting, scaffolding, roof covering, etc., are covered. The erection of steel 
structures is included provided that the parts are not produced by the same unit. Special 
trade construction will mostly be carried out under sub-contract, but especially in repair 
construction it is done directly for the owner of the property. 
Exclusions: Landscape planning and design, lawn and garden installation and 
maintenance and tree surgeons activities are classified in class 0140 (Agricultural and 
animal husbandry service activities, except veterinary activities). Construction activities 
directly related to extraction of oil and natural gas are classified in class 1120 (Service 
activities incidental to oil and gas extraction excluding surveying). However, the 
construction of buildings, roads, etc., on the mining site remains in this class. The 
erection of complete prefabricated buildings or structures from self-manufactured parts 
is classified in the relevant category in manufacturing, depending on the material chiefly 
used, except if the chief material is concrete, in which case it remains classified here. 
The erection of metal structures from self-manufactured parts is classified in class 2811 
(Manufacture of structural metal products). Special trade construction involving 
building installation and completion (finishing) are classified in class 4530 and 4540, 
respectively. Architectural and engineering activities are classified in class 7421 
(Architectural and engineering activities are related technical consultancy). 
Project management for construction is also classified in class 7 421. 
453 4530 Building installation 
This class includes the installation of all kind of utilities that do the construction 
function as such. These activities are usually performed at the site of the construction, 
although parts of the job may be carried-out in a special shop. Included are activities 
such as plumbing, installation of heating and air-conditioning systems, antennas, alarm 
systems and other electrical work, sprinkler systems, elevators and escalators, etc. Also 
included are insulation work (water, heat, sound), sheet metal work, industrial process 
piping work, commercial refrigerating work, the installation of illumination and 
signaling systems for roads, railways, airports, harbours, etc., and the installation of 
certain plants such as electrical power and transformer plants, telecommunication and 
radar plants, etc. Also repair of the same type as the above mentioned activities is 
included. 
454 4540 Building completion 
This class includes many different activities that contribute to the completion or 
finishing of a construction such as glazing, plastering, painting and decorating, floor and 
wall tiling or covering with other materials like parquet, carpets, wallpaper, etc., floor 
sanding, finish carpentry, acoustical work, cleaning of the exterior, etc. Also repair of 
the same type as the above mentioned activities is included. 
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Exclusions: The installation of self-manufactured carpentry or joinery is classified in the 
relevant category in manufacturing, depending on the material used, e.g. of wood in 
2022 (Manufacture of builders' carpentry and joinery). 
Cleaning of windows, inside as well as outside, chimneys, boilers, interiors, etc., is 
classified in class 7493 (Building-cleaning activities). 
455 4550 Renting of construction or demolition equipment with 
operator 
This class includes the rental of construction machinery and equipment (including crane 
lorries) with operator. 
Exclusions: Renting of construction machinery and equipment without operator is 
classified in class 7122 (Renting of construction and civil engineering machinery and 
equipment). 
End of Extract from the ISIC 
[Source: UN Dept. of International Economic & Social Affairs (1990) International 
Standard Industrial Classification of All Economic Activities, Third Revision, United 
Nations: New York Statistical Papers Series M No.4, Rev 3] 
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APPENDIXD 
DEFINITION OF CONSTRUCTION RELATED SECTORS BY THE ISIC 
ISIC CATEGORY K [page 117] 
REAL ESTATE, RENTING AND BUSINESS ACTIVITIES 
(divisions 70-7 4) 
DIVISION 70 REAL EST ATE ACTIVITIES 
701 7010 Real estate activities with own or leased property 
This class includes buying, selling, renting and operating of self-owned or leased real 
estate such as apartment buildings and dwellings, non-residential buildings, developing 
and subdividing real estate into lots, etc. Also included are development and sale of land 
and cemetery lots, operating of apartment hotels and residential mobile home sites. 
Exclusions: Development on own account involving construction is classified in class 
4520 (Building of complete constructions or parts thereof, civil engineering). · 
The operation of hotels, rooming houses, camps, trailer camps and other short-term 
lodging places is classified in class 5510 (Hotels, camping sites and other provision of 
short-stay accommodation). 
702 7020 Real estate activities on a fee or contract basis 
This class includes buying, selling, renting, managing and appraising real estate on a fee 
or contract basis. 
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ISIC CATEGORY K [page 120-121) 
DIVISION 74 OTHER BUSINESS ACTIVITIES 
7414 Business and management consultancy activities 
This class includes the provision of advice, guidance or operational assistance to 
businesses. These activities involve public relations, e.g. through image building and 
opinion moulding, to improve the relations of the client with the public, the media or 
others, other than by paid advertisements, welfare and charity affairs, politics, lobbying. 
Activities in connection with planning, organization, efficiency and control, 
management information, etc., combined management consultancy and actual 
management, e.g. by agronomists and agricultural economists to farms, etc. Arbitration 
and conciliation between management and labour. Also included are activities of 
management holding companies. 
Exclusions: Computer activities are classified in division 72. 
Legal advice and representation are classified in class 7411 (Legal activities). 
Accounting, book-keeping and auditing activities and tax consultancy are classified in 
class 7412. Market research and public opinion polling are classified in class 7413. 
Technical advisory activities are classified in class 7421 (Architectural and engineering 
activities and related technical consultancy). Advettising activities are classified in class 
7430. 
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7421 
Architectural, engineering and other technical activities 
Architectural and engineering activities and related technical 
consultancy 
This class includes consulting architectural and engineering activities, surveying, 
geological exploration and prospecting activities and engineering. Architectural 
activities concern building design and drafting and often supervision of construction, 
town and city planning and landscape architecture. Engineering and technical activities 
concern specialized activities related to civil engineering, hydraulic engineering, traffic 
engineering including project management for constructions, electrical and electronic 
engineering, mining engineering, chemical engineering, mechanical, industrial and 
systems engineering, air-conditioning, refrigerating, sanitary and poll uti on control 
engineering, acoustical engineering, etc. Geological and prospecting activities utilize 
surface measurements and observation designed to yield information on subsurface 
structure and the location of petroleum, natural gas and mineral deposits and of ground 
water. This may involve airborne geophysical surveys, hydrological surveys, etc. Also 
included are map making and related land surveying activities. 
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Exclusions: Test drilling and testhole boring in connection with petroleum and gas 
extraction is classified in class 1120 (Service activities incidental to oil and gas 
extraction excluding surveying). 
Research and development activities are classified in division 73. 
Technical testing is classified in class 7422. Interior decorating is classified in class 
7499 (Other business activities n.e.c.). 
7422 Technical testing and analysis 
This class includes testing of all types of materials and products. Testing of their 
composition and purity, e.g. of minerals, food, etc. Qualification and reliability testing, 
certification of products, failure analysis, materials evaluation, etc. Testing the physical 
characteristics and performance of products or materials, e.g. for their strength, 
thickness, durability, electrical conductivity, radioactivity, etc. Also included is the 
testing of textiles, radiographic testing of welds and joints and performance testing of 
complete machinery, motors, automobiles, appliances or electronic equipment, whether 
or not with the use of models or mock-ups of ships, aircraft, dams, etc. 
Exclusions: Testing and analysis of medical and dental specimens are classified in class 
8519 (Other human health activities). 
End of Extract from the ISIC 
[Source: UN Dept. of International Economic & Social Affairs (1990) International 
Standard Industrial Classification of All Economic Activities, Third Revision, United 
Nations: New York Statistical Papers Series M No.4, Rev 3] 
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APPENDIXE 
BARTON'S THEORETICAL MODEL, METHODS AND 'ACCESSIBILITY 
FACTORS' 
The Abstract states: 
"This thesis considers the effect of macroeconomic changes in the 
level of interaction between countries and their effects on construction. 
A theoretical model ofthe construction industry is built and the 
properties of change within construction systems are investigated 
From these hypotheses are developed The dynamics of construction 
output are also studied with Catastrophe Theory being employed to 
model the response characteristics of the industry. 
The study continues with an in-depth investigation a/Gibraltar's 
sovereignty and its relationship with Britain and Spain. The changing 
levels of interaction between Gibraltar and Spain are considered and 
the effect on construction demand, output and construction systems are 
looked at over a twenty year period 
Observations based on the study of Gibraltar are used as the basis for 
the testing of the hypotheses derived earlier. This data is also used to 
demonstrate the power of Catastrophe Theory. The thesis concludes 
with a description of other areas of interest, including those 
consequences of rapid physical development on economies. 
Suggestions are made for future research. " 
Barton drew upon several theories in constructing a model of the construction 
industry, giving strong emphasis to political, economic and geographical domains of 
knowledge. His resulting model took into account several 'environmental' factors, 
used in a systems modelling sense of the word. His model is shown here: 
Figure E -1 Barton's Model of the construction industry (Barton 1988:61) 
~-----------------------------------------------------------------------------------2 
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Barton argued that the construction environment comprises two levels, PEST and the 
other two CDE, CSE which are below PEST in a systems hierarchy. He drew 
attention to this in his Fig 3.1 (not labelled/numbered in the original on his page 59): 
PEST = Political, economic, social and technological factors in the 
environment 
CDE = Construction demand environment 
CSE = Construction supply environment 
However, he also showed that the dotted line which separates the PEST environment 
from the other two environments CDE and CSE is there to 
" ... demarcate the extent of the industry in relation to 
the PEST environment. As a whole these environments 
would be formed by the more visible actors of the 
industry, namely the clients and producers of 
construction, ... " 
(page 60) [note, actors= stakeholders] 
Within the construction system there are the following: 
CSS =Construction supply system including 
CSO = Construction supply organisation [CSM = Construction supply 
mechanism?] 
CM = Construction methods 
CM t = Construction market 
Definitions of these components are provided at the beginning of the thesis [pages 9-
1 0], and elaborated on in the relevant chapters. 
CSE: Those resources readily available and systems applicable for 
combining those resources in order to fulfil needs for construction occurring 
within a demarcated geographical region. [the components are labour, 
material, contractors, management, processes: p 221] 
CDE: The potential needs for construction of clients of all types within a 
demarcated geographical region 
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CM: The resources and systems employed in fulfilling needs for 
construction occurring within a demarcated geographical region. 
CSO: Those organisations which are able to design, combine and manage 
resources in order to fill needs for construction of a particular type occurring 
within a demarcated geographical region. 
CMT: Those clients with an effective requirement for construction of a 
particular type within a demarcated geographical region. By "effective 
requirement" what is meant, are clients who are willing and able to pay for 
construction. Clients with "potential needs", as described in (b) above, 
however, include those with construction assets who can and cannot afford to 
pay for construction. 
I: Interactions of Construction Supply Environments. Two or more 
construction supply environments are said to interact when there is 
reciprocal movements, between the construction supply environments, of 
resources and systems for combing [sic] those resources. 
Using this model, Barton then generated a series of 9 hypotheses. Qualitative data 
were then used to test the hypotheses. 
The hypotheses and conclusions are not so relevant to the current research objectives 
and will not be elaborated here. 
As part of the model and its application to the construction industry in Gibraltar, 
Bmion considered the effects of a number of variables. Chapter 4 deals with the 
demand supply characteristics of the construction industry in a dynamic 
environment. 
Several factors [page 101 and 103] are considered in the derivation ofthe medium 
term characteristics of construction supply, and these, in turn m·e affected by 
satisfaction/attraction [level of utility] which a market derives from the CSO. The 
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overall ease with which supply can satisfy construction markets is termed 
'Accessibility'. Accessibility is affected by various qualitative and quantitative 
factors. Eight such factors are identified by Barton, and these are placed in a 
relationship as interpreted by the author as shown below. 
Figure E -2 Barton's Eight Accessibility Factors 
Bmion's 8 Accessibility Factors: 
Client characteristics 
Location of Demand Centre 
Physical Infrastructure within and between demand and supply centres 
Institutional Infrastructure 
Entrepreneurial capacity of supply centres 
Basic Resource capacity of supply centres 
Cultural Deviations 
Political climate 
Accessibility of supply from a supply centre to a demand centre 
l 
Satisfaction I Attraction of supply to a demand centre 
Characteristics of construction supply 
Given that the aim of construction industry development is to address the 'friction' 
between the construction supply system and the construction demand system, as 
defined by Bmion, it can be argued that this is the same as saying these 
"Accessibility Factors" are the same factors which need to be attended to in order to 
develop the industry and its ability to satisfy its customers. Since these eight factors 
are so influential in providing accessibility, they are shown here as part ofBmion's 
Table 4 [page 1 03]. 
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APPENDIXF 
AL-OMARI'S LITERATURE REVIEW, METHODS AND MODELS 
In his abstract, Al-Omari stated that: 
"the research findings indicated that whilst economic 
constraints in many developing countries have driven 
existing research to focus and over-estimate the 
importance of economic factors and related models, 
Abu Dhabi's experience highlights the importance of 
non-economic factors. It is suggested that the 
discovery of oil, by eliminating financial constraints, 
has heightened the importance of socio-cultural, 
political-administrative and geophysical factors. This 
means that Abu Dhabi's social composition, cultural 
values, political institutions and climatic 
characteristics exert significant bearing on the 
construction industry and its contribution to 
development. Abu Dhabi's interaction with the outside 
world, and its ability to continually modify its 
development policies are two further factors 
influencing both development and construction. 
Finally, the successful implementation of development 
policies has been observed to be dependent on the pace 
of development and the existence of role models. 
A new development model which categorises all the main factors influencing 
construction in Abu Dhabi into several inter-related components is developed. In this 
new model, construction's contribution to development is defined as being that of a 
service sector to other economic sectors, rather than an economic engine as 
suggested by existing research." 
Al-Omari's literature review 
The literature review resulted in a highly comprehensive list of all the variables 
known to influence construction in developing countries.[p23] The literature review 
itself is not described in detail, which seems a significant omission in the light of the 
importance it has in formulating the original research questions, and indeed, in the 
capture of the 66 variables. However, we have to take on trust his model of 
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traditional theory as shown in his Fig 1.1. (not reproduced here). These [66] were 
grouped under 13 headings or factors as shown below: 
1. Construction & the economy 
Economic growth [share in GOP and contribution to GFCF] 
Construction's role [shelter, employment, infrastructure and industrialization) 
Financial scarcity [costs, trade deficits] 
2. Financial resources 
Fixed assets 
Liquidity 
Bonds 
Bank loans 
Payments from public & private clients 
Credits from suppliers 
Mobilization payments 
3. Human resources 
Employment generation 
Labour mobility 
Permanent and casual labour 
Recruitment 
Supply & demand 
Labour-only sub-contractors 
Communication between various nationalities 
Training 
4. Materials 
Availability 
Delays 
Credit facilities 
Local construction materials [import, export, competition from overseas, incentives and protective policies for local 
manufacturers] 
5. The international contractor 
Activities 
Aid projects 
Nature of operations 
6. Technology transfer 
Technology transfer 
Appropriate technology 
Selection criteria [objectives, costs, capital/labour exchange] 
Channels and incentives 
Problems [finance, glamour] 
7. Mechanization 
Finance 
Availability and shortages 
Delays 
Labour/capital intensity 
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Maintenance 
Renting, leasing and sharing of equipment 
Client/consultant requirements 
Skilled labour and training 
8. Tendering & bidding 
Open and classification tendering [general preferences, stability, potentials, advantages, disadvantages, problems, 
class changes, impact on contractors, necessary changes, lowest price] 
Competitive strength 
Quantity surveyors 
Availability of data on bidding 
Alternative bids 
9. Contractual documentation 
Development of local contracts [contractors' reputation, clients' experience, level of risks, risk and prices] 
Bias 
Role of consultant 
10. Design process 
Quality of brief 
Over-design 
Inter-dependence of design and construction 
Designers and architects [locals and expatriates] 
Professional relationship [consultant/contractor] 
II. Housing and building 
Adequacy and suitability 
Number of rooms 
International and traditional standards 
Layout 
Climate 
Shortages 
Safety 
12. Sources of knowledge 
Literature 
Seminars and conferences 
Professional institutes [role, difficulties, responsibility] 
Information available to designers 
National design codes and standards 
13. Miscellaneous 
Construction industry's structure and organization [size, type of ownership, homogeneity] 
Multi-cultural teams 
Maintenance 
The development objective of Abu Dhabi was to close the gap between it and the 
developed world in the shortest possible time. This was based on modernisation, 
industrialisation and westernisation, and for which unlimited finance was set 
aside.[p4] This resulted in intensifying construction programmes: 
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• Construction output quadrupled between 1973 and 1985 
• Investment in construction reached 54% of total fixed investments 
• Advisors, engineers, administrators, planners and labourers were imported in 
great numbers 
Problems arose in the nation as a whole because the vision was not successfully 
implemented. The population almost tripled between 1975 and 1985, whereas most 
people expected that most expatriates would leave once the infrastructure was in 
place. Industrialisation failed. Development objectives and policies were challenged, 
not only in Abu Dhabi but also in neighbouring Arab Gulf States. 
Al-Omari posed 2 questions in the light of this experience [p 6]: 
• Should existing research on construction in developing countries be rejected, 
and an alternative model for Abu Dhabi be introduced? 
• Is there a need to introduce significant changes to the way the construction 
industry is managed in Abu Dhabi? 
Al-Omari held the view that existing research into construction in developing 
countries was devoted to examining the factors influencing construction's interaction 
with national development. This meant that the industry's organisation, operations 
and products were studied in relation to its environment and the overall national 
development objectives. Al-Omari considered that there were three basic and 
overlapping questions around which this field of research, and his study evolved, 
they were [p7]: 
"Construction's Working Environment How does the construction industry's 
working environment influence its organisation and operations, and can it be 
altered to enhance construction's development and contribution to [national] 
development? 
Administrative Controls What are the principal administrative controls 
applying to the construction industry, and how can they be improved to 
enhance construction's development and contribution to [national] 
development? 
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Development Objectives What are the principal [national] development 
objectives, and how can construction be used to achieve them?" 
The term "national" has been inserted at points within these quotations to emphasise 
Al-Omari's linkage between 'construction industry development' and 'national 
development'. 
The review examined the work of people contributing to traditional theory which Al-
Omari considered dated back to the 1960s: 
The Pioneers 
Strassman 1970 
Turin 1973, 1974 
Moavenzadeh 1974, 1978 
More recent researchers 
Edmonds 1979, 1984 
Wells 1986 
Al-Mufti 1987 
These constituted the 'traditional theory' in Al-Omari's view [p8]. 
Notable omissions in this time period include Ofori 1980, not mentioned in this 
group by the author, although his 1984 paper is cited elsewhere in the thesis. 
Likewise, Kafandaris' 1980 paper is not mentioned here but elsewhere. 
Al-Omari does not extend his review oftraditional theory beyond 1987. 
Consequently he ignores any contributions made by other studies such as Kirmani 
(1988), Ganesan (1991), and Miles & Neale (1991), all ofwhich relate to the 
developing countries and were published prior to his thesis. 
Al-Omari constructed a model of traditional theory to show its linkage between 
construction and development, based on assumptions which did not fit the Abu 
Dhabi situation. Specifically these assumptions were: 
"Developing countries are burdened by severe capital 
shortages and surpluses in unskilled labour. " 
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"The construction industry is seen to suffer from 
immense shortages in terms of demand on its products, 
finance, materials and skills. " [See page] 0 J 
Arising from traditional theory, a number of policies enabled the construction 
industry to play a central role in achieving development objectives. These are 
summarised in four points by Al-Omari: 
• Increase construction output to stimulate the economy and induce economic 
growth. The execution of construction projects would satisfy urgent housing 
needs and stimulate industrialization. 
• Channel demand to indigenous contractors and reduce the dependence on 
international contractors. The latter should employ local workers I 
subcontractors to generate employment and transfer technology. Eliminate 
problems in joint ventures and aid projects where international contractors are 
involved. 
• Enhance the working environment [business or task environment] of 
indigenous contractors to aid their development. Replace existing inadequate 
and complex administrative controls with imported ones, and reduce 
administrative instabilities. Help indigenous contractors to overcome 
economic obstacles. 
• Generate employment by encouraging contractors to use labour-intensive 
construction techniques and pursuing industrialisation. 
Construction would thus perform the role of an economic engine and lead to 
" ... a self perpetuating process of development". 
Necessary indicators of development were: 
" ... increasing per capita income and share of 
industrial sector in GDP and exports". 
In all of the above, the emphasis was on the government to play a leading role, be it 
in investing in construction, altering administrative controls, or introducing certain 
changes in the industry's organisation or operations. Al-Omari's Figure 1.1 on his 
page 9 captured all of the above traditional theory, concepts and relationships (not 
reproduced here). 
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Al-Omari's Methodology 
Stage 1 was the literature review of traditional theory. 
Stage 2 was based on Abu Dhabi, since the research used a case study approach. A 
series of hypotheses were generated based on the findings from the literature review 
compared with the reality of Abu Dhabi. Based on a set of questions from the 13 
factors, structured interviews were proposed with 17 respondents in Stage 3 
[Preliminary Field Survey] to obtain answers to the following hypothetical question: 
"To what extent has Abu Dhabi's oil resources 
removed the traditional problems associated with 
construction in developing countries, and produced 
new problems on which existing research has no 
answers?" 
Prior to posing this question, Al-Omari was already aware of the limitations of 
traditional theory. In particular, the 13 factors did not apply every time in the case of 
Abu Dhabi. 
Stage 3 Al-Omari noted that to answer this question, most of the data needed to 
come from the 17 interviews rather than official publications. He also made the point 
that statistical techniques [analytical methods] such as factor analysis were ruled out 
since this would not capture all the factors and its use would inhibit flexibility in 
analytical exploration which was necessary for enquiries of this type. The interviews 
were conducted in the spring of 1988. 
A further 4 open-ended interviews were conducted with an immigration official, 
banker, material supplier and group of teachers, about the issues arising from the 
structured interviews. 
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APPENDIXG 
QUESTIONS USED IN SEMI-STRUCTURED INTERVIEWS 
1. What are the key factors in developing a construction industry? 
2. Are these factors common from country to country? 
3. Can improvements in the performance of an industry be made through 
intervention? For example, this may be external intervention as in the form of 
aid, or it may be internal through the setting up of an agency to develop the 
industry. 
4. What problems are experienced through intervention? 
5. What are the main issues involved in this topic? 
6. What contribution can Human Resources Development make towards developing 
a construction industry? 
7. What are the likely future policies of aid agencies? 
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APPENDIXH 
LIST OF RESPONDENTS IN STUDY 1 - INTERVIEWS 
Table H-1 Details of Respondents used in the Interview Surveys 
WORKING EXPERIENCE 
NATURE OF NATURE OF 
ORGANISATION COUNTRY 
NAME ....< !-<....< Ci ~t> E-< ~ r.l :II :z~ :z 0 Ci CfJ Ci r.<;z;... r.l ..... r.l u ~ou ~ E-< ~ ;;.......< ... ~ ~ ~ E-< u 0 ""'$ < E-<:z :Z'""':Z ....< ~ ooO <r.< ~E-<r.J ;:J ....< ~~ <....< < r.l ~~ r.l~~ r.l r.l!-< r.lr.J CfJ CfJ E-< r.l ;;.:Z< :z :z ;;:. :Z[B ....<;;:. ~ ~ r.l< 0~ 0 0 r.l r.l E-< Ci Ci Ci ~ :z ~0 u u ~ ..... 
1995 BENT ALL * * * * 
1995 EDMONDS * * * * 
1995 OFORI * * * * 
1995 TAYLOR * * * * 
1995 WELLS I * * * * 
1997 LOW * * 
1997 TANAKA * * 
1997 VIETNAM * * 
1999 CUBA A& * * * CUBAB 
1999 BOTSWANA * * * 
1999 LENARD * * * * 
1999 SUITE * * * 
1999 TOURNEE * * * 
1999 MEIKLE * * * * * 
1999 MILES * * * * 
1999 WELLS2 * * * * 
1999 LUQJAN * * 
1999 LU YOUJIE * * * 
1999 LJUHONG YU * * * 
1999 MOC * * 
1999 CSCECA * * 
1999 CSCECB * * 
1999 CATTEL * * 
2000 JOSEPHSON * * 
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APPENDIX I- QUESTIONNAIRE USED IN STUDY 2 
Key Factors in developing the Construction Industry 
Each of the factors listed in Question 2 have been mentioned in previous research as important to the 
performance of the construction industry and thereby contribute to the society it serves in each country. Each 
country can identify potential improvements to its own construction indust1y, and in this sense it can be said that 
the industJy can be developed beyond its existing performance level. All the industry stakeholders may be 
involved, including designers, contractors, clients, educators, researchers, consultants, suppliers and users, as 
well as government, non-government organisations and the public at large. 
This survey seeks to understand the relative importance of these factors. You are requested to answer all the 
questions in respect of one country that you are familiar with and have a thorough understanding of, and thus 
feel competent to respond. 
A. Factors 
Ql. Country of choice 
For the responses to the questions about developing the construction industry, I am familiar with and I am 
basing them on the countly called: ............................................................ . 
Q2. Strength and Importance of factors 
In developing the construction industry in my chosen country, the following factors are rated by me according to 
how I perceive their current STRENGTH and future IMPORTANCE as follows: 
INSTRUCTIONS: For each Factor please insert one X to indicate its STRENGTH, and one X to indicate its 
IMPORTANCE. 
[For STRENGTH rating, 0 indicates Very low, 2 indicates Medium, 4 indicates Very ltiglt] 
[For IMPORTANCE rating, -2 indicates Important not to ltave, 0 indicates Not important either way, 
+ 2 indicates Important to It ave] 
EXAMPLE: For the .first Factor of"Training and education", if you believe that in your country there is not 
much training and education, yet it is very important for future development, you might rate it as 1 in the 
STRENGTH column, and +2 in the IMPORTANCE column. 
FACTOR CURRENT STRENGTH IMPORTANCE OF 
OF FACTOR FACTOR IN FUTURE 
DEVELOPMENT 
0 1 2 3 4 -2 -1 0 +1 +2 
3: E .c 
.!2 :I Cl 
~ :s :c Cll ~ ~ l: ~ 
.8~ ~~ ~ 
~, ro ~3: ro o.c .c 
c 0 ~ 0 ~ C..c ~ c ~~ ~ ro c i: ~ 0 0 c. z 0 E c. 
.... E 
.... 
Training and education 
Trade associations 
Professional Associations 
Industry-wide association of 
stakeholders 
The mentor system 
(main contr/subcontr) 
Tri-partite agreements 
(government/main contractor/trades 
union) 
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APPENDIX I- QUESTIONNAIRE USED IN STUDY 2 
FACTOR 
Influence of business environment 
Encouragement for Contractor's self-
development through ladder of 
opportunity (main contr/subcontr) 
Intervention by a national construction 
industry development agency 
Confidence in intervention strategy 
Research & Development 
Dependence on overseas aid 
Flexible Aid agency procedures 
Influence of Aid agency 
perceptions/attitudes 
Competition from overseas contractors 
Influence of attitudes of overseas 
contracting staff 
Confidence in indigenous skills 
Availability of finance 
Availability of investment 
Availability of materials 
Availability of plant I machinery 
Availability of power (electrical) 
Availability oftelecommunications 
infrastructure (telephones/internet) 
Availability of craft and operative skills 
Availability of technical knowledge 
Availability of management skill 
Availability of entrepreneurial skills 
Availability of information 
Government policy supporting 
private industty (contractor) 
Fluctuation of workload from boom to 
bust 
Communication between Government 
and Contractors 
Government bureaucracy 
Government's concern for its image 
Government intervention 
Effective co-ordination between 
government depa1tments 
Corruption 
CURRENT STRENGTH IMPORTANCE OF 
OF FACTOR FACTOR IN FUTURE 
DEVELOPMENT 
0 1 2 3 4 -2 -1 0 +1 +2 
3: E .c 
.E :I Cl 
~ =s :c Ql ~ ~ ~ ~ 
.8~ 
iJ 
Ql 
> 
..., ro ro OJ: .c r:: 
.s ..., r:: 
.5. ..., ~ r:: ..., ~ 0 0 c. z 0 E c. 
.... E 
.... 
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APPENDIX I- QUESTIONNAIRE USED IN STUDY 2 
FACTOR CURRENT STRENGTH IMPORTANCE OF 
OF FACTOR FACTOR IN FUTURE 
DEVELOPMENT 
0 1 2 3 4 -2 -1 0 +1 +2 
== 
E J: 
.2 :J Cl 
~ :s :c Qj ~ ~ ::E Qj > 
.8~ ~ ~ ~ .... ltl ltJ OJ: J: 
c 0 ~ 
.8 .... C...s::: c ~~ .... ~ c 
0 0 ~ c. z 0 E c. 
.... E 
.... 
Ethical behaviour 
Flexibility of Government attitudes in 
tailoring contract conditions 
Government promoting labour-intensive 
methods to create employment 
Political influence on government policy 
Government's understanding of the 
construction industry 
Investor confidence in economic 
environment stability 
Investor confidence in political 
environment stability 
Diversity of standards and specifications 
Long term thinking of industry 
Flexibility of trade unions 
Influence of contractors 
perceptions/attitudes/ culture 
Performance measurement of the 
irldustry 
Competition between contractors 
Fragmentation of organisations and 
functions in the industly 
Influence of senior construction 
manager perceptions 
Appropriate production technology 
selected by contractors 
Attention to supply-chain management 
Shared values amongst stakeholders 
Prefabrication and standardised 
production 
Attention to best practice 
Attention to organisation culture 
Use of partnering 
Use of computing skills 
Use of E-Commerce 
Use of construction IT 
Use of benchmarking 
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APPENDIX I- QUESTIONNAIRE USED IN STUDY 2 
Please use the spaces below to write in any additional factors that you believe to be key to the 
development of the construction industry in your country. At the same time, please rate their 
strength and importance by indicating in the relevant columns with an asterisk * or an X. 
FACTOR CURRENT STRENGTH IMPORTANCE OF 
OF FACTOR FACTOR IN FUTURE 
DEVELOPMENT 
0 1 2 3 4 -2 -1 0 +1 +2 
:: E ..c 
~ :l Cl 
~ =s :c Q) ~ ~ ~ ~ 
0 Q) l! .s~ .... > .... ro .... ro o..c c..c c t! .... !~ c 0 t! Q. E 0 0 .... Q. z 
E 
.... 
B. Respondent Profile: 
Please indicate your background of experience in relation to the construction industry by 
completinf? thefollowinK with an asterisk *or an X. 
Q3. Your numbers of years experience of the construction industry : 
1-2 number I I I 3-s I I I 6-1o I 
Over 10 I I I I I I I 
Q4. Your main area of experience is as a : 
construction client educator consultant 
researcher government official contractor 
designer quasi -government Other 
official 
If other please specify _______ _ 
QS. The number of countries you have worked in : 
1-2 number I I I 3-s I I 6-10 I 
Over 10 I I I I I I 
Q6. These countries were : [ indicate any which apply] 
developing I I I In transition from planned to Newly industrialised 
developed I I market economies Other 
If other please specify _______ _ 
Q7. Yom· name is ............................................................................................. [Optional] 
Q8. Your contact address is ............................................................................................. [Optional] 
Q9. Your email is ............................................................................................. [Optional] 
END OF QUESTIONNAIRE --THANK YOU FOR YOUR RESPONSE 
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APPENDIXJ 
DETAILS OF PROBLEMS IN IMPLEMENTATION OF THE STUDY 2 
SURVEY DATA COLLECTION 
This describes the details of the data collection and the procedures adopted in the 
light of difficulties encountered. 
The method of delivery of the questionnaire in such an international survey as this, is 
a significant endeavour. The collection of data from within one country is often 
fraught with difficulties, as the researcher tries to encourage, persuade, or induce 
respondents to complete the questionnaire in a reasonable time, and in a responsible 
way. Usually, questionnaires are sent together with a covering letter of invitation, 
and, in order to obtain a response, usually a self-addressed envelope is included. The 
respondent, upon opening the letter, finds the questionnaire, complete with stamped 
addressed envelope, and realises that the return of it can be done with ease. In a 
positive frame of mind, the questionnaire is duly completed and returned to the 
researcher. In an international survey, there are considerable difficulties in obtaining 
postage stamps from the respondents' own country, and thus the stamped addressed 
envelope cannot be provided. The alternative methods of delivery to respondents, 
such as using the internet, thus become more attractive as possible options. Such an 
option became available during the currency of this research project. At the time that 
data collection was about to be executed, a software package that could deliver the 
questimmaire and retrieve responses quickly, was an attractive opportunity. 
5.2 Problems with using Survey Solutions Software by Perseus 
The software selected for data collection was Survey Solutions by Perseus. This was 
a specially designed software for collecting questionnaire survey data through the 
internet, and was flexible. The main benefit was seen as its features including 
• Ease of questionnaire design and layout using menus in-built. 
• Able to collect data from worldwide sources, without cost, complications of 
sending self-addressed envelopes, and simple to use for respondent. 
• Ability to transfer data directly into SPSS/Excel, so avoiding both the tedium, 
time and inaccuracies of data transfer. 
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Although these benefits were seen as advantages when making the decision to use 
the software, in reality there were a number of pitfalls, which, combined together, 
made the use of this software very time consuming and introducing errors. These are 
explained as follows. 
5.2.1 Problems with Questionnaire Design and Format 
The questionnaire had been developed as a WORD file and the layout was as shown 
in Appendix C. The Survey Solutions offered a range of standard formats. The 
standard format was not possible in this case. The questionnaire needed responses 
from three columns for each variable. The three columns or are the three scores were 
Importance; Strength; and Don't know. Perseus' Survey Solutions was contacted 
with the request for special programming, which they agreed to and provided bye-
mail. (Version 1) 
The special programming provided was only satisfactory in appearance, not in 
execution. Further amendments were needed (Version 2). The design of the 
questionnaire was done using knowledge of research good practice. This meant that 
in the design of the questionnaire the overall length should not be too long. Although 
there is no objective measure of what constitutes the ideal length of the 
questionnaire, experience shows that most researchers try to keep their 
questionnaires as shmi as possible (Baxter et al 1996). In this case the objective was 
to keep the number of pages to four sides of A4 paper. But for each of the variables a 
response was required for both Importance and Strength. Since there were 62 
variables, a conventional layout would mean that the list of 62 variables would be 
repeated. In order to avoid such repetition, it was decided to list the variables just 
once, and for each one to provide two separate columns for responses; one column 
for 'Strength', and one for 'Importance'. In addition, it was decided to include a 
third column as a 'Don't know' response. 
An amendment to Version 2 of the questionnaire was made by the software house, 
but in testing this was still found to have shortcomings. These concerned the use of 
radio buttons and rectangular check boxes. With radio buttons, respondents can 
choose from a range of options, but only one choice can be selected. The 
arrangement of columns was such that for the choices oflmportance and Strength 
radio buttons were used. However, for the Don't know column, the choice was a 
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rectangular check box response. This checked box is used when several choices are 
required (the respondent could choose, say, two out of five options). The problem 
with this arrangement was that in selecting a choice for the Importance score or 
Strength score, the choice could not be deleted or removed. Thus if the respondent 
had initially selected a choice for Importance (or Strength) and then changed their 
mind to select Don't know, they could not delete the Importance (or Strength) 
entry. The only remedy for the respondent would be to leave the entry for 
Importance or Strength and also complete the entry for Don't know, thus 
contradicting themselves. In subsequent reading of the data for analysis this would 
need to be corrected manually. 
A further shortcoming in Version 2 was that a refinement already been included in 
Version 1 was not carried forward into Version 2. The refinement concerned was a 
blank space for respondents to insert their own factors together with the score for the 
strength. This was omitted, and its omission was not noticed until after the 
respondents had posted their responses. Some respondents did in fact use some of the 
blank boxes to indicate their opinions. These are shown in the appropriate columns 
of Appendix M, and have been considered prior to the analysis. In fact, no new 
variables were added. 
5.2.2 Problems with Completing the Questionnaire by Respondents 
After having posted the questionnaire to the Web, three respondents advised the 
author about their difficulties with completing the entries in the questionnaire. 
problems with submission. One complained that halfway through, "the page 
disappeared". Another complaint was there to it was "was scrambled". Advice from 
The PolyU Information Technology Services (ITS) (Taurus Yuen) was that this 
problem had been noticed during testing and it was something to do with the version 
of the browser used by the respondent. If the respondent had an earlier version of the 
browser (Netscape or Internet Explorer) then this could occur. 
One remedy to this problem was to send another message to all the respondents 
apologising and reminding them of the need to use the appropriate browser. This was 
not appropriate for most cases, and so an alternative solution was provided. This 
consisted of an alternative route for respondents to use. This was an e-mail with an 
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attached WORD file. Unfortunately, of the two databases selected for the target 
respondents, (Mailbase and a CNBR), only the latter would allow attachments. The 
Mailbase did not allow this because some respondents could not open "large" 
messages, or they had to pay for the megabytes storage and it would be a nuisance to 
them (see email exchange with Roy Killey). 
The sending of attachments to respondents was also a problem. Some respondents in 
The People's Republic of China use a Chinese version of Windows, and when they 
sent their responses, it was incomprehensible on the screen, and even worse if printed 
out. 
A further problem of using the Survey Solutions software was that it clashed with the 
version of the email software used. After the installation of the Survey Solutions 
software from Perseus, there were some clashes with other software also using MIDI 
files, such as Eudora and Netscape Communicator. This resulted in error messages in 
trying to read the incoming emails within Eudora. However, based on advice by ITS, 
these difficulties were overcome through selecting appropriate settings within 
Eudora, and by not using the normal email software [Groupwise] when Survey 
Solutions was running. 
The next problem of this clash between Eudora and Survey Solutions was the display 
of an error message indicating that a Windows file was missing. The operating 
system in use was Windows 95, whereas this problem did not occur for ITS staff 
who used Office 2000. It was decided to install Office 2000, and this also meant to 
be upgraded operating system from Windows 95 to Windows 98. Thereafter it 
solved the problem ofEudora talking [clashing] with Survey Solutions. 
The solution reached in paragraph 9 above created a new problem with sending 
messages with WORD attachments. As I started to open WORD files, previously 
compiled in WORD 97, in my newly-installed WORD 2000, the formatting was 
automatically upgraded. Having been alerted to the problem associated with the 
versions with the browser, I decided to downgrade the version of WORD before 
sending it to respondents. At that time, there were many respondents who did not use 
the most recent versions of WORD, and more advance versions of the file may have 
caused them difficulties. To save a file as an earlier version of WORD is simple to 
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do. The 'Save As' command will do this within WORD 2000, and it involves the 
selection of WORD 95/6.00 to execute. But in the case of my questionnaire an error 
message was thrown up. The formatting of all the text could not be saved as an 
earlier version, in particular, the formatting of vertical text which occurs in the 
description at the top of the column. This seemed ironic even though the vertical text 
had already been compiled in the earlier version, prior to upgrading to WORD 2000. 
Such is the perversity of software! The solution to this problem was to attach an 
earlier version of the file, prepared in a computer loaded with the lower version of 
WORD- care being taken not to open it in the upgraded version prior to sending it 
out to respondents (otherwise the opening of it within WORD 2000 would 
automatically upgraded to that version). 
5.2.3 Problems with transferring the data from Survey Solutions to SPSS 
The final steps in collecting the data also gave rise to problems. These stemmed from 
the transfer of data from Survey Solutions directly into SPSS. Normally, this is a 
simple procedure. In this case, the data consisted of76 cases, each containing about 
200 variables. The number of variable per case was more than Survey Solutions 
normally can handle. The software house had anticipated this, and had designed the 
special template accordingly. Having experienced so many difficulties up to this 
point, it was essential to check a sample of cases to ensure that this translation from 
one software package to another had been executed perfectly. Initial checks showed 
that this was not the case, and several attempts were made to do this procedure 
before realising that only up to about five cases at a time could indeed be transferred 
without error. 
The Survey Solutions software generated the response 'not answered' automatically. 
This is different to the 'Don't know' category. In the latter case, the respondent has 
to positively indicate that he doesn't know. In the former case, he has merely left the 
option blank. 
None of these problems proved fatal to the process of providing the questionnaire 
instrument to the target respondents or to the subsequent data collection. However, 
many hours of valuable time were wasted in trying to discover the source of the 
problems and to overcome them step-by-step. 
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I Training & education 1.000 .361 .398 .371 
2 Professional associations .361 1.000 .281 .514 
3 Encouragement for contractor's self-development through ladder of .398 .281 1.000 .361 
opportunity (main contr/subcontr) 
4 Research & development .371 .514 .361 1.000 
5 Flexible aid agency procedures .183 .576 .129 .137 
6 Confidence in indigenous skills .474 .223 .267 .239 
7 Availability of finance .508 .181 .332 .283 
8 Availability of investment .441 .157 .303 .323 
9 Availability of materials .426 .652 .245 .390 
10 Availability of plant/machinery .344 .716 .212 .470 
II Availability of power (electrical) .328 .670 .264 .299 
12 Availability of telecommunications infrastructure (telephones/internet) .220 .533 .250 .158 
13 Availability of craft and operative skills .529 .334 .389 .362 
14 Availability of technical knowledge .546 .368 .455 .372 
15 Availability of management skill .398 .418 .430 .543 
16 Availability of entrepreneurial skills role group B .244 .198 .364 .290 
17 Availability of information .447 .433 .431 .482 
18 Communication between Government and Contractors .442 .370 .230 .227 
19 Effective co-ordination between government departments .319 .277 .357 .443 
20 Ethical behaviour .509 .401 .354 .232 
21 Flexibility of Government attitudes in tailoring contract conditions .378 .355 .361 .453 
22 Government's understanding of the construction industry .368 .315 .409 .390 
23 Investor confidence in political environment stability .439 .290 .357 .444 
24 Long term thinking of industry .403 .308 .283 .464 
25 Performance measurement of the industry .308 .509 .223 .478 
26 Appropriate production technology selected by contractors .320 .309 .244 .356 
27 Attention to supply-chain management .356 .220 .398 .308 
28 Attention to organisation culture .442 .243 .467 .208 
29 Use of computing skills .421 .495 .469 .367 
30 Use of construction IT .550 .390 .391 .337 
31 Use of benchmarking .472 .472 .388 .369 
32 The mentor system (main contr/subcontr) .280 .511 .451 .443 
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31 .314 .368 
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.508 .441 .426 .344 .328 .220 .529 .546 
.181 .157 .652 .716 .670 .533 .334 .368 
.332 .303 .245 .212 .264 .250 .389 .455 
.283 .323 .390 .470 .299 .158 .362 .372 
.007 .103 .506 .534 .493 .385 .240 .279 
.581 .374 .428 .314 .331 .336 .489 .538 
1.000 .742 .333 .290 .206 .188 .491 .544 
.742 1.000 .278 .326 .195 .182 .379 .463 
.333 .278 1.000 .852 .861 .742 .536 .489 
.290 .326 .852 1.000 .829 .685 .471 .416 
.206 .195 .861 .829 1.000 .821 .439 .368 
.188 .182 .742 .685 .821 1.000 .312 .415 
.491 .379 .536 .471 .439 .312 1.000 .763 
.544 .463 .489 .416 .368 .415 .763 1.000 
.323 .401 .393 .334 .310 .289 .523 .611 
.428 .375 .183 .157 .118 .!54 .423 .465 
.309 .346 .526 .438 .475 .436 .490 .491 
.264 .155 .484 .435 .449 .390 .437 .486 
.235 .255 .417 .287 .363 .261 .404 .379 
.350 .306 .382 .318 .335 .266 .532 .525 
.394 .468 .314 .391 .182 .067 .475 .446 
.438 .467 .390 .340 .277 .241 .562 .609 
.408 .435 .365 .334 .253 .193 .492 .417 
.272 .342 .320 .273 .243 .116 .461 .360 
.185 .306 .495 .494 .500 .339 .444 .459 
.277 .328 .319 .284 .226 .094 .359 .331 
.273 .402 .272 .206 .189 .080 .350 .309 
.292 .293 .326 .258 .213 .194 .478 .519 
.412 .241 .448 .377 .398 .377 .480 .496 
.515 .547 .358 .432 .275 .220 .405 .433 
.286 .290 .382 .375 .319 .170 .392 .385 
.193 .100 .417 .502 .377 .285 .307 .353 
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.319 .509 .378 .368 .439 .403 .308 .320 .356 
.277 .401 .355 .315 .290 .308 .509 .309 .220 
.357 .354 .361 .409 .357 .283 .223 .244 .398 
.443 .232 .453 .390 .444 .464 .478 .356 .308 
.289 .375 .364 .279 .239 .363 .396 .215 .224 
.316 .387 .320 .354 .258 .174 .206 .262 .253 
.235 .350 .394 .438 .408 .272 .185 .277 .273 
.255 .306 .468 .467 .435 .342 .306 .328 .402 
.417 .382 .314 .390 .365 .320 .495 .319 .272 
.287 .318 .391 .340 .334 .273 .494 .284 .206 
.363 .335 .182 .277 .253 .243 .500 .226 .189 
.261 .266 .067 .241 .193 .116 .339 .094 .080 
.404 .532 .475 .562 .492 .461 .444 .359 .350 
.379 .525 .446 .609 .417 .360 .459 .331 .309 
.523 .429 .564 .480 .586 .573 .585 .453 .424 
.238 .197 .337 .286 .226 .178 .147 .037 .122 
.513 .357 .443 .472 .600 .505 .585 .371 .405 
.477 .538 .489 .474 .386 .362 .476 .371 .214 
1.000 .422 .528 .419 .591 .597 .483 .299 .407 
.422 1.000 .414 .598 .357 .571 .500 .326 .297 
.528 .414 1.000 .423 .682 .572 .567 .509 .507 
.419 .598 .423 1.000 .460 .479 .489 .442 .364 
.591 .357 .682 .460 1.000 .680 .522 .455 .534 
.597 .571 .572 .479 .680 1.000 .548 .397 .364 
.483 .500 .567 .489 .522 .548 1.000 .530 .469 
.299 .326 .509 .442 .455 .397 .530 1.000 .564 
.407 .297 .507 .364 .534 .364 .469 .564 1.000 
.379 .441 .448 .564 .378 .338 .300 .270 .364 
.282 .438 .205 .382 .255 .220 .381 .096 .279 
.209 .360 .455 .400 .425 .250 .332 .266 .427 
.365 .420 .495 .310 .361 .343 .505 .361 .526 
.321 .359 .451 .303 .201 .279 .262 .196 .140 
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0.421 0.55 0.472 0.28 
0.495 0.39 0.472 0.511 
0.469 0.391 0.388 0.451 
0.367 0.337 0.369 0.443 
0.293 0.228 0.314 0.389 
0.36 0.392 0.368 0.352 
0.412 0.515 0.286 0.193 
0.241 0.547 0.29 0.1 
0.448 0.358 0.382 0.417 
0.377 0.432 0.375 0.502 
0.398 0.275 0.319 0.377 
0.377 0.22 0.17 0.285 
0.48 0.405 0.392 0.307 
0.496 0.433 0.385 0.353 
0.322 0.275 0.398 0.324 
0.389 0.331 0.183 0.217 
0.387 0.325 0.375 0.17 
0.315 0.257 0.365 0.407 
0.282 0.209 0.365 0.321 
0.438 0.36 0.42 0.359 
0.205 0.455 0.495 0.451 
0.382 0.4 0.31 0.303 
0.255 0.425 0.361 0.201 
0.22 0.25 0.343 0.279 
0.381 0.332 0.505 0.262 
0.096 0.266 0.361 0.196 
0.279 0.427 0.526 0.14 
0.459 0.53 0.435 0.291 
1.000 0.603 0.544 0.364 
0.603 1.000 0.546 0.311 
0.544 0.546 !.000 0.369 
0.364 0.311 0.369 !.000 
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Trade associations 1 -0.12 0.304 
Intervention by a national construction industry development 
-0.12 
agency I 0.299 
Research & development 0.304 0.299 I 
Influence of aid agency perceptions/attitudes 0.064 0.079 -0.017 
Confidence in indigenous skills 0.311 0.103 0.394 
Availability of finance 0.106 0.224 0.12 
Availability of investment 0.201 0.178 0.281 
Availability of craft and operative skills 0.408 0.182 0.389 
Availability of technical knowledge 0.239 0.122 0.461 
Availability of management skill 0.251 0.01 0.304 
Availability of information 0.372 0.05 0.222 
Government policy supporting private industry (contractor) 0.429 0.157 0.263 
Communication between Government and Contractors 0.464 0.258 0.386 
Government's concern for its image 0.159 0.062 0.021 
Government intervention 0.134 0.349 0.209 
Effective co-ordination between government departments 0.285 0.235 0.37 
Investor confidence in economic environment stability 0.315 0.123 0.11 
Investor confidence in political environment stability 0.327 0.109 0.133 
Influence of contractors perceptions/attitudes/culture 0.132 0.072 0.225 
Performance measurement of the industry 0.233 0.288 0.298 
Shared values amongst stakeholders 0.208 0.284 0.286 
Attention to best practice 0.406 0.311 0.335 
Attention to organisation culture 0.554 0.26 0.3 
Use of partnering 0.48 0.144 0.328 
Use of computing skills 0.395 0.202 0.4 
Use of E-Commerce 0.496 0.175 0.166 
Use of construction IT 0.454 0.132 0.191 
Use of benchmarking 0.379 0.26 0.27 
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4 0.103 0.224 
5 0.394 0.12 
6 0.045 -0.184 
7 I 0.147 
8 0.147 I 
9 0.2 0.806 
10 0.386 0.325 
II 0.462 0.354 
12 0.328 0.254 
13 0.166 0.271 
14 0.186 0.263 
15 0.371 0.188 
16 0.207 0.147 
17 0.155 -0.033 
18 0.308 0.151 
19 0.031 0.478 
20 0.187 0.537 
21 0.363 0.33 
22 0.391 0.238 
23 0.428 0.1 
24 0.395 0.21 
25 0.34 0.143 
26 0.22 0.261 
27 0.231 0.297 
28 0.32 0.139 
29 0.271 0.148 
30 0.305 0.321 
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0.178 0.182 0.122 O.oJ 0.05 0.157 0.258 
0.281 0.389 0.461 0.304 0.222 0.263 0.386 
-0.19 -0.125 -0.107 -0.125 -0.06 -0.024 0.204 
0.2 0.386 0.462 0.328 0.166 0.186 0.371 
0.806 0.325 0.354 0.254 0.271 0.263 0.188 
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-0.039 0.257 0.107 -0.084 0.033 0.386 0.338 
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3 0.134 0.285 
4 0.349 0.235 
5 0.209 0.37 
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7 0.155 0.308 
8 -0.033 0.151 
9 -0.039 0.215 
10 0.257 0.531 
11 0.107 0.39 
12 -0.084 0.512 
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0.11 0.133 0.225 0.298 0.286 0.335 0.3 
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V4 V5 V6 V7 VB V9 V10 V11 V12 V13 V14 
g~ina (Hong Kong Q2a 1 1 Q2a 2 1 Q2a 3 2 Q2a 4 1 ~20~ :nsw Q2a 6 0 Q2a 7 2 1_a_2_a,:8~-~0~~Q:2""a_ ""-9==11a~-2=::a~::1_o~-11 India 2 3 2 2 1 1 2 1 1 (Not Answ 
China (Hong Kong 0 1 3 (Not Answ 1 1 2 ·--"0·1----~0!i(N~o~t~A~n~sw~ 
Australia __ __ 31 2 1 2 2 1 __ ___,2=-!l..l.:(N.:::o"-t :..:A:::ns:::w'-l----"OiJ(ccN~ot~A~n.:::s~w1 ~~~~~~=!==-~---~!__ __ ~-~------~- ---~- ------r----~~~ -- ~ ~ 
Denmark 2 3 4 3 4 2 3 3 2 2 
United Kingdom 3 3 3 3 (NotAnsw 2 4 4 3 3 
United Kingdom 1 2 2 2 1 1 2 1 1 1 
United Kingdom 4 4 4 3 (Not Answ 3 3 (Not Answ (Not (Not Answ 
Sultanate of Oman 3 1 1 o 4 0 2 o (Not (Not Answ 
United Kingdom 2 (Not 2 (Not Answ (Not Answ (Not ___ __:4'-1-"-(N.:::o"-t A~ns:::w+-.----"3_p(~N~ot~A~n.:::s~w1 
fhina____ _ ___ 3 4 3 (NotAnsw 2 4 4 3 4 3 
Brazil 2 1 2 - 2 2 1 1 0 0 1 
l[nited States 4 4 4 4 2 1 4 3 o o 
China 2 0 2 2 1 1 3 3 4 2 
Singapore 2 1 2 2 3 0 2 3 3 2 
China (Hong Kong 2 2 3 2 1 2 3 2 2 1 
Australia 2 2 4 2 0 0 4 (Not Answ 3 1 
United Kingdom 3 2 3 (NotAnsw 0 2 3 2 211NotAnsw 
Botswana 1 3 2 3 0 0 4 0 0 2 
China (Hong Kong 2 0 2 2 3 1 4 1 2 1 
United Kingdom___ 2 2 3 _____ _:!_ 2 1 4 1 2 o 
~i~~~ri~-== ~t~---1-- ~ ~ _- --~i---- ~ ~ ----!-+----_::~+---_:_I+(-N-ot_A_n_s~~l 
China 1 1 1 2 1 2 3 1 2 2 
Botswana 1 1 0 0 2 0 0 2 0 0 
Trinidad And Toba~ 1 2 2 2 1 2 2 1 1 2 
Swaziland 3 2 2 1 2 1 2 
1 
__ ___,2=-1----'1_
1 
_____ _:_ 1
1 China 2 1 1 2 1 2 1 1 2 3 
Indonesia 4 3 4 4 3 3 3 3 1 1 
China (Hong Kong 1 2 2 (NotAnsw (NotAnsw (Not 411NotAnsw (Not IINotAnsw 
g~ifl_~JI::Jg_njl Kong j 0 0 2 1 0 0 1 0 1 
g~;ifit<Ron9t<oi19L ; · ; ; } } ~ ; ~ ~ 
Ciiiria (ROn9kor19- ----r 1 2 1 1 -o 2 ___ o~----1-+---~1 Chiml(ROr1QKoilg ---f 1 3 2 1 2 1 21TNOI (Not Answ 
Ctifrla (Hong Kong 1 2 2 2 1 1 3 2 0 0 
Malaysia 2 1 3 1 1 1 3 2 2 2 
Malaysia 4 2 3 1 0 1 2 1 2 1 
Malaysia 1 2 4 1 1 1I(Not 1 1 (NotAnsw 
Japan 3 2 2 1 3 1 2 2 (Not (Not Answ 
Chin~-------1-- 2 0 1 ~~~ 2 Not 3 3 4 4 ~::~~::: - ~- ----1! - --~~ ~I(Not:n~ ~ ~ ~ ---~"-l----"c2-l----'~=-! 
China 1 ·ar- - -1 :-- 1 1 3 2 1 2 3 1 
Mala.ysia. ' 41--- ---4 21 (Not Ansi'. 4 o 3 1 I I Not 2 
Malaysia - - -1----2---2 2 1 1 2 2 1 2 2 
Malaysia ------ 2 2 3 (Not Answ 2 2 2 2 --2 2 
Malaysia 2 1 2 2 3 3 2 3 2 2 
United States 1 2 2 1 1 0 4 (Not Answ 0 1 
Malaysia 4 2 4 2 4 2 3 0 1 3 1 
Malaysia 4 (Not 4 1 4 0 4 2 3 1 
Malaysia 2 2 3 2 3 3 2 2 2 1 
MaiiiYSia ____ ;----? 1 2 ----1!---~· o 3----ol--- --=2+------=l 
Malaysi1!- - , 1 1 1 1 o 2 2 2 2 
Malaysia- 2 1 2 1 1 1 2 3 3 2 
China _____ - o 1 1 1 2 2 4 ___ _,4+-__ 4 3 
diiila___ 1 3 3 2 2 3 2 3 3 3 
China (Hong Kong 2 1 2 2 0 1 3 1 1 1 
China (Hong Kong 2 1 3 1 2 1 3 2 1 1 
China (Hong Kong 1 1 2 1 1 0 2 1 2 1 
China (Hong Kong 2 1 3 (Not Answ 1 1 2 2 1 (Not Answ 
329 
0 
2 
0 
0 
-·~ 
APPENDIX M - Raw Data for Study 2 
V15 V16 V17 V18 V19 V20 V21 V22 V23 V24 V25 V26 
~~ Q2a 12 Q2a 13 Q2a 14 Q2a 15 Q2a 16 Q2a 17 Q2a 18 Q2a 19 iQ2a 20 Q2a 21 Q2a 22 
0 0 0 0 1 1 1 0 0 1 1 1 
0 4 (NotAnsw 2 2 2 3 1 1 2 2 1 
1 3 (NotAnsw (NotAnsw 4 3 (NotAnsw 3 3 2 3 4 
0 0 (NotAnsw (NotAnsw 1 (NotAnsw (NotAnsw 2 3 3 3 3 
3 0 0 0 0 3 4 1 2 4 4 4 
0 1 0 0 3 0 0 2 1 3 3 2 
1 1 1 1 3 1 1 2 2 2 2 3 
3 0 0 0 3 4 3 4 3 0 0 0 
4 (NotAnsw (NotAnsw I(NotAnsw 3 (NotAnsw 4 3 4 3 3 3 
1 0 0 0 2 1 1 1 1 2 2 3 
3 o (NotAnsw (NotAnsw 1 (NotAnsw (NotAnsw 4 4 4 4 4 
0 2 (NotAnsw (NotAnsw 4 4 0 1 2 1 1 1 
-- 3 o (NotAnsw (NotAnsw 3 (NotAnsw (NotAnsw 4 4 (NotA (NotA NotA 
2 3 3 3 3 4 2 3 3 4 3 4 
1 1 1 (NotAnsw 2 (NotAnsw (NotAnsw 0 0 0 0 (NotA 
-- 1 0 0 0 4 1 3 4 4 4 4 4 
1 0 o (NotAnsw 2 4 2 3 3 1 1 1 
1 1 0 0 4 2 2 3 3 3 3 4 
1 3 (NotAnsw NotAnsw 2 1 1 3 3 2 2 4 
0 0 0 0 3 3 3 3 3 3 3 3 
3 0 0 0 2 1 3 3 4 4 3 4 
0 o (NotAnsw 0 4 4 1 4 2 2 4 4 
1 1 1 1 2 2 3 3 2 1 1 0 
3 0 0 0 2 (NotAnsw 4 4 4 4 4 4 
3 2 2 (NotAnsw 3 3 (NotAnsw 3 3 3 3 3 
4 0 0 0 0 0 2 3 4 0 0 0 
0 2 2 2 1 2 2 3 3 3 3 3 
1 0 1 1 1 1 2 2 2 2 1 3 
0 0 0 1 3 2 1 1 1 1 2 3 
2 3 1 1 4 3 1 2 2 2 2 4 
3 1 1 1 2 2 3 1 1 3 2 4 
2 2 (NotAnsw 2 1 1 (NotAnsw 1 1 2 2 2 
1 4 2 3 2 2 2 2 2 3 3 3 
0 2 0 0 4 NotAnsw 0 4 4 2 2 2 
0 3 (NotAnsw (NotAnsw 2 (NotAnsw 1 4 2 4 4 4 
3 2 2 2 4 3 3 1 1 3 2 3 
1 1 (NotAnsw (NotAnsw 2 2 (NotAnsw 3 3 3 2 1 
0 0 0 0 1 1 1 0 0 1 1 1 
NotA NotAnsw (NotAnsw (NotAnsw 3 3 2 1 1 2 1 3 
1 2 2 2 2 3 3 1 1 1 2 4 
1 2 1 1 2 2 3 3 3 3 3 3 
0 2 2 (NotAnsw 1 1 2 3 3 4 2 4 
o (NotAnsw NotAnsw (NotAnsw 4 NotAnsw 2 4 2 3 1 3 
3 0 NotAnsw (NotAnsw 1 (NotAnsw 3 4 (NotA 3 3 4 
1 2 (NotAnsw 1 1 2 3 4 2 2 2 2 
4 2 0 0 0 4 2 2 4 4 4 4 
(NotA o (NotAnsw 0 0 0 4 2 2 4 2 4 
2 0 1 2 1 2 1 1 2 2 0 1 
2 (NotAnsw (NotAnsw 1 1 1 4 2 2 4 2 4 
0 0 2 2 4 2 2 0 0 2 2 2 
1 3 2 2 2 2 2 1 1 2 2 3 
0 2 2 3 1 3 3 2 2 2 1 2 
0 0 0 0 2 0 0 3 3 2 2 2 
3 2 3 2 1 1 2 3 3 3 3 3 
4 NotAnsw 2 3 1 0 2 2 2 4 4 4 
2 3 2 1 2 2 2 2 2 2 2 2 
2 2 1 1 2 1 2 2 2 3 3 3 
1 2 2 2 1 1 2 3 3 3 3 3 
NotA 0 1 0 1 1 2 2 2 3 3 3 
2 OI(NotAnsw 0 1 0 3 4 4 3 4 2 
3 1 3 1 1 1 2 2 1 2 2 0 
0 o (NotAnsw (NotAnsw 3 2 2 2 3 3 3 4 
1 1 1 1 3 3 2 3 2 4 4 4 
1 1 (NotAnsw 2 3 2 1 (NotAnsw 2 2 2 2 
1 1 (NotAnsw (NotAnsw 3 3 (NotAnsw 2 2 2 2 3 
1 2 2 2 1 1 2 3 3 3 3 3 
2 2 2 2 3 2 2 3 3 3 3 3 
0 4 0 2 0 0 2 3 3 4 4 4 
0 1I(NotAnsw I(NotAnsw 2 (NotAnsw 3 3 3 4 4 4 
0 1 0 1 0 2 2 3 3 3 3 4 
1 2I(NotAnsw (NotAnsw 3 0 2 1 0 2 1 4 
1 2 3 (NotAnsw 2 1 3 4 4 3 4 4 
1 2 2 2 2 3 3 1 1 1 2 4 
1 0 2 1 2N.A. 3 3 3 3 4 4 
2 1 N.A N.A 4 NOtanswe 3 3 3 1 1 0 
0 
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V27 V28 V29 V30 V31 V32 V33 V34 V35 V36 V37 V38 
Q2a 23 Q2a 24 Q2a 25 Q2a 26 Q2a 27 Q2a 28 Q2a 29 Q2a 30 Q2a 31 Q2a 32 Q2a 33 Q2a 34 
3 1 1 3 2 3 1 2 1 1 2 1 
2 1 3 3 2 2 3 2 1 2 2 2 
---- -1 1 3 3 3 ~ 2(NotAnsw 2 (NotAnsw (NotAnsw NotAnsw , ____ ---- 3 3 3 3 31 1 1 3 2 1 
0 2 3 2 2 2 0 (NotAnsw 1 0 2 2 
2 2 2 0 0 1 2 3 0 4 0 4 
3 2 2 2 2 2 2 2 1 1 1 1 
0 3 3 3 3 3 3 3 3 2 3 3 
3 4 4 4 4 (NotAnsw !(NotAnsw (NotAnsw 2 0 0 2 
3 3 3 2 3 3 2 3 1 1 2 1 
4 4 4 3 4 4 4 2 3 4 3 (NotAn~ 
1 3 2 1 2 1 (NotAnsw (NotAnsw 1 4 4 4 
_4 3.,____ 4 4 !(NotA 4 2 (NotAnsw 2 NotAnsw NotAnsw (NotAnsw 1- }-- l 3 --ic- 3 3 3 3 4 3 4 1 0 0 3 1 4 2 3 c-
-4 --4 -~4f- 4 4 4 4 3 2 2 4 2 
1 1 1 1 1 2 1 4 2 1 1 4 
4 2 2 2 3 3 1 2 1 1 2 3 
4 3 2 2 2 3 2 2 1 2 2 1 
3 3 3 3 3 3 3 4 1 3 2 2 
4 2 4 4 1 (NotAnsw 1 0 2 1 2 1 
2 2 1 1 2 1 2 0 2 1 0 2 
3 3 3 3 2 2 1 2 1 2 2 1 
4 3 4 3 3 3 3 2 2 1 2 1 
(NotA_ ___ ~ 3 (NotA 4 4 3 (NotAnsw (NotA 3 2 3 
1 3 3 3 3 2 3 4 1 2 2 1 
____ 3_1 3 1 1 3 2 1 1 2 2 2 1 
1 2 1 1 1 1 1 2 1 4 1 3 
2 2 3 3 1 3 3 4 3 2 1 1 
4 2 2 2 2 2 2 4 2 1 2 3 
4 2 2 2 1 2 2 3 2 2 2 3 
2 1 1 1 1 (NotAnsw 2 1 1 1 1 ~ 
2 3 2 2 2 2 2 3 3 2 3 
2 2 2 2 3 2 3 4 1 4 4 3 
4 -·-·-~--· 1 1 3 4 2 0 1 0 0 o· 0 
-3 - 3 3, -~ 3 2 3 4 3 4 2 3 
~-- -J~--- ---_1 1 2 2 2 3 4 1 1 3 3 1 -3 2 3 1 2 1 1 2 1 1---------sj- --3+--- 3 3 2 2 1 2 1 -· 1 3 2 
~ 2 2 1 1 1 1 1 1 3 1 3 
3 2 2 2 2 2 3 2 2 1 1 (NotAnsw 
4 3 3 3 2 2 2 1 2 1 4 2 
- 3 2 2 3 2 1 4 (NotAnsw 2 3 3 3 
4 2 3 2I(NotA 3 2 2 3 NotAnsw (NotAnsw 2 
2 3 3 1 (NotA 1 3 (NotAnsw 3 3 NotAnsw 3_ 
4 4 4 4 4 4 4 2 4 4 4 4 
1:::-_-:-·=~=4[ ____ 41 2 4 4 2 4 2 4 4 4' 4 
0 1 0 2 1 0 1 0 2 1 0 1 
1-- 4 4 3 (NotA 4 4 4 2 4 4 4 4 
4 2 2 2 2 2 2 0 2 4 2 2 
3 2 2 2 1 2 3 2 3 3 3 3 
1 1 2 3 2 3 3 3 3 3 3 3 
2 0 1 2 2 2 1 2 0 1 0 1 
3 3 4 3 3 4 4 (NotAnsw 4 (NotAnsw 2 3 
4 2 3 3 3 2 2 3 2 3 2 1 
2 2 2 1 1 1 3 3 2 3 2 2 
3 3 2 3 3 2 3 4 3 3 3 4 
-----3, 2 3 2 2 2 2 1 2 4 4 3 
3 2 2 2 ~ 2 3 2 2 3 3 3 
3 4 4 2 3 1 2 4 3 4 3 4 
3 3 1 2 2 1 1 2 3 3 2 3 
4 2 1 2 2 2 0 3 1 3 2 1 
3 2 3 3 3 3 2 3 2 3 4 1 
2 NotAnsw 2 2 2 2 1 1 0 1 2 2 
3 1 1 1 2 0 0 3 0 3 1 1 
3 3 3 3 3 3 3 3 3 3, 3 2 
3 31 3 3 3 3 2 2 2 3 3 3 
4 1 1 1 1 3 1 4 4 2 3 0 
4 3 3 3 3 3 0 2 0 1 3 2 
4 2 2 1 1 0 0 3 1 1 3 0 
3 1 3 2 1 1 0 (NotAnsw 1 2 4 3 
4 3 3 4 4 4 2 3 3 3 4 3 
3 2 2 1 1 1 1 1 1 3 1 3 
4 3 4 3 3 3 2 2 2 2 2 1 
0 3 3 3 3L 1 3 2 2 1 4 3 
1 4 0 4 
,. 
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V39 V40 V41 V42 V43 V44 V45 V46 V47 V48 V49 V50 
Q2a 35 Q2a 36 Q2a 37 Q2a 38 Q2a 39 Q2a 40 Q2a 41 Q2a 42 Q2a 43 Q2a 44 Q2a 45 Q2a 46 
1 1 1 1. 1 0 1 2 2 1 1 1 
1 3 3 3 4 4 3 3 1 2 1 2 
2 NotAnsw 0 2 2I(NotAnsw 1 NotAnsw NotAnsw NotAnsw 1 NotAnsw 
NotAnsw 1 1 2 0 1 2 1 2 3 0 1 
0 2 2 0 1 4I(NotAnsw 0 0 0 0 0 
0 4 0 0 0 4 0 2 0 4 OI(NotAnsv. 
1 0 1 1 1 1 1 1 1 2 0 2 
3 0 0 1 2 3 NotAnsw 4 4 3 3 2 
4 0 NotAnsw •(NotAnsw 2 0 4 3 3 3 3 3 
1 1 2 2 0 2 1 2 3 3 0 2 
NotAnsw 4 4 NotAnsw 4I(NotAnsw 3 4 4 4 3I(NotAnsw 
0 3 1 1 3 4 2 2 2 0 1 0 
NotAnsw NotAnsw 3 NotAnsw Oi(NotAnsw (NotAnsw 2 2 3 3I(NotAnsw 
3 3 3 3 4 4 3 3 3 3 2 1 
1 4 2 1 NotA 4 0 2 2 2 2 2 
2 0 3 2 0 3 3 4 4 4 1 2 
1 4 1 1 4 1 4 4 3 4 2 0 
2 0 2 1 0 1 1 4 4 2 2 0 
1 1 2 1 2 1 2 3 3 2 1 1 
1 0 1 3 0 2 3 4 4 1 0 1 
1 0 3 3 3 2 3 3 2 3 2 1 
1 1 2 0 1 4 1 4 4 4 0 NotAnsw 
2 3 1 1 1 2 1 3 3 1 1 1 
1 1 2 2 0 2 2 4 4 3 2 3 
2 2 3 3 2 2 3 3 3 2 2 3 
1 1 4 2 4 NotAnsw 2 4 4 1 4 1 
1 3 3 2 2 2 1 3 3 2 1 1 
2 2 1 2 1 2 1 3 3 2 1 1 
2 1I(NotAnsw 1 0 2 2 3 2 1 1 0 
2 3 3 1 3 4 1 4 4 2 2 2 
1 2 2 2 3 3 3 1 2 2 1 2 
1 1 0 1 3 3 1 2 2 2 2 2 
2 3 1 2 3 4 1 2 2 2 2 2 
0 3 1 0 2 4 1 4 4 NotAnsw 0 2 
0 0 0 0 2 1 0 2 2 1 1 4 
1 4 1 2 4 NotAnsw 2 NotAnsw NotAnsw 3 1 NotAnsw 
2 1 2 1 1 2 2 2 2 1 1 1 
1 1 1 1 1 0 1 2 2 1 1 1 
3 3 2 1 1 3 2 1 1 2 2 1 
0 2 1 1 1 3 1 1 1 3 1 1 
2 2 2 2 2 3 3 2 3 3 2 2 
3 2 2 3 2 4 4 3 3 1 3 1 
1 (NotAnsw 3 2 2 2 1 2 2 2 2I(NotAnsw 
1 NotAnsw 2 1 1 3 4 3 3 2 1 2 
1 3 1 NotAnsw 2 3 3 3 3 2 NotA I(NotAnsw 
4 2 2 2 0 4 4 4 2 4 4 0 
4 2 2 0 2 4 4 4 4 4 4 2 
0 2 0 2 1 0 2 1 0 2 0 1 
4 2 2 0 2 4 4 4 4 4 4 2 
2 0 2 2 2 2 2 2 2 2 2 2 
2 2 2 2 2 3 3 3 3 2 3 2 
2 2 1 2 2 4 2 1 1 2 2 2 
I(NotAnsw 0 3 1 0 2 0 4 2 2 0 2 
4 NotAnsw NotAnsw 2 3 4 4 3 3 1 3 NotAnsw 
2 2 2 2 0 3 3 2 2 2 2 2 
1 2 1 2 2 2 2 1 2 1 3 2 
3 2 3 3 4 3 4 3 3 1 3 1 
2 2 2 1 2 3 2 2 3 3 2 1 
2 2 2 2 2 3 3 2 2 2 1 1 
3 4 0 2 1 1 1 2 3 1 1 0 
4 4 2 4 2 
=* 
3 3 3 3 3 2 
0 1 I 1 1 1 1 2 2 2 0 2 
2 11 2 1 2 1 2 2 2 1 1 
1 31(NotAnsw 1 2 2 2 2 2 2 2 
1 2J 2 2 2 2 2 2 2 2 0 2 
3 3 2 2 2 3 2 2 2 2 2 2 
3 3 2 3 2 2 2 3 3 3 2 2 
0 3 2 1 NotAnsw 4 2 4 4 2 0 3 
2 1 1 0 0 1 2 2 4 1 1 0 
1 0 0 0 0 1 2 3 2 1 0 (NotAnsw 
1 0 2 0 0 4 3 3 1 NotAnsw 1 (NotAnsw 
2 4 4 3 3 2 3 4 3 3 4 2 
0 2 1 1 1 3 1 1 1 3 1 1 
1 0 1 . 1 0 3 1 2 2 0 1 2 
,. 2 0 4 4 0 2 3 3 3 2 3 0 
4 3 4 
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V51 /V52 V53 V54 /V55 V56 V57 V58 V59 V60 V61 V62 
Q2a 47 /Q2a 48 Q2a 49 Q2a 50 /Q2a 51 Q2a 52 Q2a 53 Q2a 54 Q2a 55 Q2a 56 Q2a 57 Q2a 58 
11 2 3 2r- 1 o 1 1 1 0 1 1 ~~wl_ _____ 1___ 3 3 3J(NotAnsw 2 2 1 1 2 1 
~-()~~n~wJ_ ____ 1L--~~t_A~~ ___ ?_)__ 3' 1 0 1 1J(NotAnsw 0 
1 I 1' 3 2 2· 3 2 2 3 3 2 2 -----0~ 0 2 2 0 0 0 1 2 3 2 2 
0 1 3 4 4 0 1 2 3 1 0 1 
2 1 2 1 1 1 1 0 3 2 1 1 
2 2 3 1 2 3 3 3 3 3 2 2 
2 2 4 NotAnsw 3 4 4 4 2 3 3 (NotAnsw 
2 1 3 3 2 2 1 1 1 1 1 1 
(NotAnsw (NotA 3 (NotAnsw 3 (NotAnsw 3 (NotA (NotA 3 4 4 
1 0 3 3 4 0 11 0 1 1 1 0 
(NotAnsw 3 (NotA (NotAnsw (NotA (NotAnsw 2 (NotA 2 2 2 2 
3 3 2 2 4 3 2 (NotA 4 3 4 4 
2 0 2 (NotAnsw 0 0 0 (NotA 1 1 1 1 
3 4 4 4 4 2 3 2 1 3 3 3 
1 2 4 1 4 2 2 2 3 3 1 1 
1 1 4 1 2 2 1 0 1 0 0 0 
2 1 3 4 2 2 1 1 1 1 1 1 
3 3 3 3 3 2 4/(NotA 1 2 2 2 
3 3 2 2 3 1 2 2 2 2 3 (NotAnsw 
2 1 4 1 1 2 2 0 1 0 1 2 
4 2 3 2 3 3 2 2 3 2 1 1 
1--~ 4 4 4 2 2 1 1 3 2 2 2 
3 3 3 2 2 3 2 2 2 2 4 4 
3 1 3 4 3 1 1 0 1 0 0 1 
2 2 2 1 2 2 1 1 2 1 1 1 
3 1 2 2 2 2 0/(NotA 1 1 1 2 
1 0 1 3 2 NotAnsw (NotA 1 1 0 0 0 
1 2 2 2 2 2 2 2 3 2 2 2 
2 1 3 3 3 2 2 1 2 1 2 2 
2 2 3 2 1 2 1 2 3 2 1 1 
2 2 3 3 3 3 2 2 2 2 2 2 
(NotAnsw (NotA 4 4 3 (NotAnsw (NotA 0 2 (NotA NotAnsw 1 
2 1 3 1 2 2 1 0 1 1 1 0 
4 (NotA 3 3 1 2 1 1 1 1 2 0 
1 2 3 2 3 2 2 1 2 0 2 0 
1 2 3 2 1 0 1 1 1 0 1 1 
1 2 4 3 2 2 2 1 2 1 2 0 
1 2 3 0 1 1 2 1 2 1 1 1 
2 2 3 3 2 2 2 2 1 1 1 1 
2 1 4 1 2 1 NotA (NotA 2 3 2 1 
NotAnsw (NotA 3 3 (NotA NotAnsw NotA \(NotA 0 2 2 1 
---:: I(NotAnsw 1 2 2 (NotA (NotAnsw 3 3 2 (NotA 3 3 
2 3 3 2 2 0 1 (NotA 1 2 1 2 
2 2 4 0 1 0 0 NotA 2 2 0 2 
2 4 4 (NotAnsw 2 NotAnsw 0 2/(NotA 4 4 4 
0 2 0 1 1 2 4 0 0 1 4 0 
2 NotA 4 4 2 NotAnsw 1 2/(NotA 4 4[iNotAnsw 
2 2 (NotA 2 2 2 2 2 2 2 2 2 
2 2 3 3 NotA (NotAnsw /(NotA NotA /(NotA 3 2 2 
2 2 3 2 3 1 2 2 2 2 2 1 
2 1 2 3 3 3/(NotA (NotA 1 2 1 3 
i~f~~""r(!:!_()t_~-1---'!. NotAnsw 2 3/(NotA (NotA 2 3 3 3 
2- 2 4 2 3 3 2 2 1 2 2 2 
------
2 3 2 1 2 2 2 1 2 2 2 1 
- 3 2 4 4 4 3 3 2 2 2 2 0 
1 1 4 3 3 1 2 1 2 1 1 0 
1 2 2 1 2 1 2 2 0 2 2 1 
3 1 3 0 2 2 1 0 1 1 0 0 
1 2 3 2 3 1 1 2 1 2 0 1 
2 0 4 4 3 2 1 1 1 0 0 0 
1 1 4 2 3 3 2 2 2 2 1 3 
1 1 3 2 2 1 0 0 0 1 1 1 
2 1 3 {NotAnsw 1 2 2 (NotAnsw 2 0 1 0 
___ _3__ 2 3 2 2 3 1 2 1 2 1 1 
3 2 3 3 3 3 1 2 2 2 2 2 
2 0 4 4 4 2 2 0 2 0 4 0 
4 2 4 2 3 3 1 1 1 0 0 0 
0 0 4 3 0 4 0 0 3 1 0 1 
2 1 4 4 1 3 2 0 1 2 1 0 
3 2 3 3 3 3 2 4 3 3 3 2 
1 2 3 0 1 1 2 1 2 1 1 1 
1 2 3 3 3 2 2 1 2 2 2 
3 4 3 3 2 3 3 3 3 3 3 3 
I 4 4 I I 
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V63 V64 V65 V66 V67 V68 V69 V70 V71 V72 V73 V74 
Q2a 59 Q2a 60 02a 61 Q2a 62 02b 1 02b 2 Q2b 3 Q2b 4 Q2b 5 Q2b 6 Q2b 7 Q2b 8 
1 1 1 1 The ment 
3 2 2 0 
1 0 1 0 lndustry-w 
1 1 2 1 EncouragE 
2 2 1 0 Encourag 
1 0 1 0 NotAnsw NotAnsw NotAnsw I {Not A"'wl i""' M•w I(NotAnsw (NotAnsw NotAnsw 2 1 2 1 NotAnsw (NotAnsw NotAnsw I(NotAn nsw I(NotAnsw NotAnsw NotAnsw 
3 2 2 2 NotAnsw NotAnsw NotAnsw !(NotA sw I(NotAnsw NotAnsw NotAnsw 
(NotAnsw I(NotAnsw NotAnsw 3 
2 1 2 1 NotAnsw NotAnsw NotAnsw (NotAnsw (NotAnsw (NotAnsw (NotAnsw NotAnsw 
4 3 3 3 The mente EncouragE 
2 0 2 0 
3 2I(NotAnsw NotA Trade ass lndustry-w The mente Tri-partit EncouragE 
3 3 2 NotA lndustry-w 
0 0 0 0 
3 3 3 2I(NotAnsw (NotAnsw NotAnsw NotAnsw NotAnsw NotAnsw NotAnsw I(NotAnsw 
2 0 1 OI(NotAnsw I(NotAnsw NotAnsw NotAnsw NotAnsw NotAnsw NotAnsw I(NotAnsw 
1 0 0 o NotAnsw i(NotAnsw NotAnsw NotAnsw NotAnsw (NotAnsw NotAnsw I(NotAnsw 
2 1 1 1 
2 4 4 3I(NotAnsw I(NotAnsw NotAnsw NotAnsw NotAnsw NotAnsw I(NotAnsw I(NotAnsw 
4 3 2 3 lndustry-w 
1 0 1 0 (NotAnsw I(NotAnsw (NotAnsw NotAnsw NotAnsw NotAnsw I(NotAnsw [(NotAnsw 
2 1 2 1 NotAnsw NotAnsw NotAnsw NotAnsw NotAnsw NotAnsw I(NotAnsw NotAnsw 
2 1 2 3 NotAnsw NotAnsw NotAnsw NotAnsw NotAnsw I(NotAnsw I(NotAnsw NotAnsw 
4 3 3 3 
1 0 1 0 NotAnsw NotAnsw NotAnsw I(NotAnsw I(NotAnsw (NotAnsw NotAnsw NotAnsw 
2 2 1 2 NotAnsw NotAnsw NotAnsw I(NotAnsw (NotAnsw I(NotAnsw NotAnsw NotAnsw 
0 0 0 0 
0 NotAnsw 1 0 
2 2 2 3 NotAnsw NotAnsw NotAnsw [(NotAnsw (NotAnsw '(l'{otAnsw NotAnsw NotAnsw 
2 2 3 1 NotAnsw NotAnsw NotAnsw i(NotAnsw (NotAnsw NotAnsw NotAnsw NotAnsw 
1 1 2 NotA NotAnsw NotAnsw NotAnsw NotAnsw NotAnsw NotAnsw NotAnsw NotAnsw 
1 1 1 1 NotAnsw NotAnsw NotAnsw I(NotAnsw NotAnsw I(NotAnsw NotAnsw NotAnsw 
2[(NotAnsw NotAnsw [(NotA lndustry-w The mente Tri-partit EncouragE 
0 0 0 1 
1 0 1 0 
1 0 1 1 
1 1 1 1 The mente 
2 2 1 2 
1 1 1 OI(NotAnsw I(NotAnsw NotAnsw NotAnsw NotAnsw NotAnsw NotAnsw I(NotAnsw 
2 2 2 1I(NotAnsw I(NotAnsw NotAnsw NotAnsw NotAnsw (NotAnsw NotAns\N [(NotAnsw 
2 2- 2 1 
3 2 2 2 Influence 
3 1I(NotAnsw (NotA 
2 1 1 2 lndustry-w Tri-partit 
4 0 0 0 NotAnsw NotAnsw NotAnsw I(NotAnsw NotAnsw I(NotAnsw I(NotAnsw NotAnswt 
4 4 4 4 
1 2 0 11(NotAnsw (NotAnsw NotAnsw I(NotAnsw NotAnsw I(NotAnsw I(NotAnsw NotAnsw 
3 4 4 3 
2 2 2 2I(NotAnsw NotAnsw NotAnsw I(NotAnsw NotAnsw I(NotAnsw [(NotAnsw NotAnsw 
1 1 1 2 NotAnsw NotAnsw NotAnsw I(NotAnsw NotAnsw I(NotAnsw I(NotAnsw NotAnsw 
1 0 0 1 NotAnsw NotAnsw NotAnsw I(NotAnsw NotAnsw I(NotAnsw !(NotAnsw NotAnsw 
3 2 2 2 EncouragE 
3 3 3 3 
3 1 2 2 NotAnsw NotAnsw NotAnsw I(NotAnsw NotAnsw I(NotAnsw NotAnsw NotAnsw 
1 1 1 1 NotAnsw NotAnsw NotAnsw I(NotAnsw NotAnsw NotAnsw NotAnsw NotAnsw 
3 1 2 2 NotAnsw NotAnsw NotAnsw I(NotAnsw NotAnsw NotAnsw NotAnsw NotAnsw 
1 0 0 1 NotAnsw NotAnsw NotAnsw !(NotAnsw NotAnsw NotAnsw NotAnsw NotAnsw 
2 1 1 1 NotAnsw NotAnsw NotAnsw !(NotAnsw NotAnsw NotAnsw NotAnsw NotAnsw 
1 0 0 1 NotAnsw NotAnsw NotAnsw NotAnsw NotAnsw NotAnsw NotAnsw I(NotAnsw 
1 0 1 1 NotAnsw NotAnsw NotAnsw 1(NotAnsw NotAnsw ,(NotAnsw NotAnsw (NotAnsw 
1 1 1 0 
3 1 1 1 NotAnsw NotAnsw NotAnsw I(NotAnsw NotAnsw NotAnsw NotAnsw NotAnsw 
2 1 1 1 
1 0 0 NotAnsw lndustry-w 
3 2 2 2 NotAnsw NotAnsw I(NotAnsw NotAnsw (NotAnsw (NotAnsw NotAnsw NotAnsw 
2 2 2 2 NotAnsw NotAnsw I(NotAnsw NotAnsw NotAnsw NotAnsw NotAnsw NotAnsw 
1 0 0 1 
1 0 0 NotAnsw lndustry-w 
0 0 0 0 
3 0 0 0 EncouragE 
3 3 3 3 
1 1 1 0 
2 2 2 1 The mente 
3 3 3 3 
2 3 
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V75 V76 IV77 [V78 V79 VBO V81 IV82 V83 V84 V85 V86 
~--~1_Q [Q2b 11 [Q2b 12 Q2b 13 Q2b 14 Q2b 15 Q2b 16 Q2b 17 Q2b 18 Q2b 19 Q2b 20 
__________ j ________ l ___ -J-
Flexible A ;Confidenc 
===]Confidenc Flexible A Influence Confidenc I 
Confidenc Flexible A Influence Influence Confidenc 
(NotAnsw NotAnsw (NotAnsw (NotAnsw (NotAnsw NotAnsw((NotAnsw (NotAnsw (NotAn~[iNotAnsw (NotAnswj{NotAnsw 
Not Answ (Not Answ (Not Answ (Not Answ (Not Answ (Not Answl (Not Answ (Not Answ (Not Answ[iNot Answ[(Not Answ[(Not Answ 
(Not Answ Not Answ (Not Answ Not Answ (Not Answ Not Answl (Not Answ (Not Answ (Not Answ[ (Not An~ (Not Answ (Not Answ 
Dependen Flexible A Influence Influence 
(Not Answ (Not Answ (Not Answ (Not Answ (Not Answ (Not Answl (Not Answ (Not Answ (Not Answ (Not Answ (Not Answ[(Not Answ 
lnterventi Confidenc Flexible A Influence Influence Confidenc 
Trl}~i:V~_ti_jConfidenc:_L__ 1 Flexible A Influence 1 
r Confidenc Flexible A Influence Influence Confidenc Availabili 
Influence Influence Confidenc 
Not Answ (Not Answ (Not Answ (Not Answ (Not Answ Not Answl (Not Answ (Not Answ (Not Answ (Not Answ (Not Answ[ (Not Answ 
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Use ofber 
(Not Answ Not Answ (Not Answ Not Answ Not Answ (Not Answ 
(Not Answ (Not Answl (Not Answ (Not Answ (Not Answ (Not Answ 
(Not Answ (Not Answ (Not Answ Not Answ (Not Answ (Not Answ 
' I 
(Not Answ (Not Answl (Not Answ (Not Answ Not Answ (Not Answ 
Use of par 
(Not Answ Not Answ (Not Answ Not Answ Not Answ Not Answ 
(NotAnsw NotAnsw (NotAnswi(NotAnsw NotAnsw NotAnsw 
(Not Answ Not Answl (Not Answ Not Answ Not Answ Not Answ 
Not Answ Not Answl (Not Answ (Not Answ Not Answ Not Answ (Not 
(NotAnsw NotAnswi(NotAnsw (NotAnsw (NotAnsw (NotAnsw 
Use of E-C 
{NotAnsw Not Answl (Not Answ (Not Answ (Not Answ (Not Answ 
I<NotAnsw NotAnsw (NotAnswi(NotAnsw NotAnsw (NotAnsw 
i(NotAnsw Not Answl (Not Answ (Not Answ (Not Answ (Not Answ 
(NotAnsw NotAnswi(NotAnsw (NotAnsw (NotAnsw NotAnsw 
Use of E-C Use of con Use of be 
(f-!g_t_~~'<\' ~~nsw (Not Answ (Not Answl (Not Answ (Not Answ 
.(!:JptA_~~tAnsw (NotAnsw (NotAnsw (NotAnsw NotAnsw 
2 2 2 2 0 0 
2 1 2 1 Not Answ o 
2 0 -1 1 0 1 
1 (Not 11 (Not Answ Not Answ (Not Answ 
2 1 2I(NotAnsw 2 o 
2 1 2 0 1 2 
2 2 2 2 2 1 
2 1 
2 2 
2 1 
2 0 
1 0 
2 2 
2 1 
2 0 
2 1 
2 
2 
2 
2 
0 
2 
2 
2 
2 
2 
1 
2 
2 
-2 
2 
0 
0 
1 
1 
2 
2 2 
2 2 
2 1 
1 0 
1I(NotAnsw 
2 2 
1 1 
0 2 
1 -1 
-2 2 
1 2 
1 0 
1 2 
2 2 
0 1 
0 0 
2 2 
0 NotAnsw 
1 2 
1 1 
1 0 
2 1 
0 0 
0 1 
2 0 
2 0 
2 
2 1 
0 1 
-1 0 
2 2 
0 1 
2 2 
0 1 
·1 0 
·1 -1 
1 1 
1 2 
1 2 
0 0 
-1 1 
1 1 
Not Answl (Not Answ 
2 0 
2 1 
1 1 
1 1 
1 ·1 
0 ·1 
1 0 
0 0 
2 0 2 1 2 ·1 
Use of cor Use of ber 2 0 1 0 1 2 
2 o 1 Not Answ 1 (Not Answ 
(NotAnswi(NotAnsw (NotAnsw NotAnsw (NotAnsw NotAnsw 2 2 2 0 2 0 
1 2 2 NotAnswi(NotAnsw (NotAnsw 
1 2 2 (Not Answ (Not Answ (Not Ans'lo 
2 1 1 0 1 2 
(Not Answ (Not Answ £Not Answ (Not Answ Not Answ Not Answ 2 1 2 2 2 1 
(Not Answ (Not Answ Not Answ (Not Answ Not Answ Not Answ 2 1 2 2 1 1 
(Not Answl (Not Answ Not Answ Not Answ Not Answ Not Answ 2 1 2 0 1 0 
(NotAnswi(NotAnsw (NotAnsw NotAnsBtotAnsw NotAnsw 2 1 2 1 2 1 
(Not Answl (Not Answ (Not Answ Not A ~N7'o'7t"-:A::.:n:::sw'-'+7.(N17o:.;tc.,A::.:n:::sw+---!::1 t-----o=o,_ __ _,1+----:1+----'2;t----:2;a 
.(!:Jpt Answ (Not Answ (Not Answ Not A (Not Answ Not Answ 2 1 2 1 1 2 
___ ___ __ --·---· =--;-;--+.:--:-:-~-+.c;-;-ccc;--l=-,-;;--l----'2;+----:1:-+-c----:i1+---~1t----o;;-r----'2:1 
.(_N_otAn~~otA!l~~otAnsw (NotAnsw NotAnsw (NotAnsw 1 1 2 1 2 1 
1 1 (NotAnsw 0 0 1 
Useofber 2 -1 1 (NotAnsw 1 -1 
(NotAnswi(NotAnswi(NotAnsw (NotAnsw (NotAnsw NotAnsw 2 2 1 1 1 1 
(NotAnsw (NotAnsw (NotAnswi(NotAnsw (NotAnsw (NotAnsw 2 2 2 1 2 2 
2 2 2 1 1 1 
Use ofber 2 1 NotAnswi(NotAnsw 0 2 
2 1 2 0 1 2 
1 1 2 -1 2 0 
- ... , __ 2 1 1 1 0 2 j --- -+·-···-------l- --·--·--l-----=2+------'1+----:2+----1+---1+---1:'1 
~--~- f ---~-+~----------1-t,------- ---~-~~---~~-~~~~~~~--~~:~~~~~:~:~~~~~i:~~~~~-=-i:-_-_~----:-:Oir:~~~~~~:~~~~-:i--::ir 
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V135 V136 V137 V138 V139 V140 V141 V142 V143 V144 V145 V146 
Q2c 7 Q2c 8 Q2c 9 Q2c 10 Q2c 11 Q2c 12 Q2c 13 Q2c 14 Q2c 15 Q2c 16 Q2c 17 Q2c 18 
1 0 1 1 2 -2 -2 -2 0 0 1 2 
1 1 1 !(NotAnsw 2 OI(NotAnsw 0 0 0 -1 1 
0 0 o (NotAnsw 2 o (NotAnsw I(NotAnsw 2 2 (NotAnsw 1 
1 (NotAnsw 1 NotAnsw 2 -2 (NotAnsw (NotAnsw 0 NotAnsw NotAnsw 1 
NotAnsw (NotAnsw 0 Ol -1 (NotAnsw -1 -1 -2 1 2 2 
2 21 -2 0 2 1 1 1 1 1 -2 1 
1 0 0 0 1 0 1 2 0 0 0 0 
1 1 1 1 1 -2 -2 -2 2 1 1 2 
1 2 1 1 2 NotAnsw !(NotAnsw (NotAnsw 1I(NotAnsw 2 1 
1 1 0 1 2 -2 0 0 1 1 2 2 
1 (NotAnsw Not (NotAnsw 2 -2 (NotAnsw NotAnsw 1 (NotAnsw NotAnsw 2 
2 1 (Not (NotAnsw -1 OI(NotAnsw (NotAnsw 0 0 2 2 
2I(NotAnsw 1 NotAnsw 2 -2! (Not Answ NotAnsw 1 (NotAnsw NotAnsw 2 
2 2 1 2 2 1 1 2 2 1 2 2 
2 1 0 0 2 1 1 (NotAnsw OI(NotAnsw NotAnsw 2 
2 2 0 NotAnsw 2 0 0 0 2 0 2 2 
2 2 1 1 2 1 0 NotAnsw 1 1 0 2 
2 1 1 2 2 0 0 0 0 0 2 2 
1 1 1 0 2 1 NotAnsw (NotAnsw 2 1 2 2 
2I(NotAnsw 1 0 2 -2 -2 -2 2 1 1 1 
-1 1 -1 NotAnsw 1 -2 -2 -2 0 -1 1 1 
2 2 2 2 2 -2 NotAnsw -2 0 0 2 2 
2 1 0 -1 1 0 0 0 1 0 1 1 
2 2 2 -2 2 0 -2 -2 2 NotAnsw I<NotAnsw NotA 
1 1 OI(NotAnsw 2 -1 -1 NotAnsw 1 0 2 2 
2 2 1 -2 2 -2 -2 -2 -1 -2 0 2 
1 -1 1 1 1 0 0 0 1 0 0 1 
1 1 -1 0 1 1 0 0 1 1 0 1 
0 1 0 1 2 -2 -2 -1 0 -1 1 2 
2 1 2 1 2 2 0 0 1 1 2 2 
1 0 2 1 1 -1 -1 -1 0 0 0 2 
1 0 0 1 0 0 0 1 1 1 -1 -1 
1 1 1 1 2 0 1 0 1 0 1 2 
-1 NotAnsw !(Not I(NotAnsw 2 0 -2 -2 2 NotAnsw 2 2 
-1 2 1 2 2 1 (NotAnsw I(NotAnsw 1 NotAnsw NotAnsw 0 
2 2 2 1 2 0 0 0 1 1 2 2 
1 OI(Not !(NotAnsw (NotA (NotAnsw (NotAnsw I(NotAnsw 1 1 0 1 
0 1 1 1 2 1 1 1 1 1 1 1 
1 0 -1 -2 1 -1 I (Not Answ I(NotAnsw 1 1 2 1 
0 -1 -1 0 1 OI(NotAnsw I(NotAnsw 1 0 NotAnsw 1 
NotAnsw 1 1 i(NotAnsw 1 NotAnsw I(NotAnsw I(NotAnsw 2I(NotAnsw 2 2 
1 1. 2 2 2 1 1 1 0 0 2 2 
1 1 2 1 2 -2 1I(NotAnsw 1 0 2 1 
0 -1 !(Not NotAnsw 1 OI(NotAnsw I(NotAnsw 2I(NotAnsw 2 2 
1 1 0 0 2 -1 i(NotAnsw 1 2 1 1 2 
2 2 2 2 2 2 2 2 2 2 2 2 
NotAnsw I(NotAnsw (Not NotAnsw (NotA NotAnsw I(NotAnsw I(NotAnsw NotA I(NotAnsw NotAnsw I(NotA 
-1 0 2 0 2 -1 0 2 0 0 -1 0 
NotAnsw I(NotAnsw Not NotAnsw NotA NotAnsw i(NotAnsw i(NotAnsw NotA I(NotAnsw NotAnsw I(NotA 
0 -1 -1 0 -1 0 0 0 -2 -2 -1 -1 
1 2 1 1 1 1 1 1 1 1 1 2 
2 2 2 2 2 1 2 2 1 2 2 2 
1I(NotAnsw 1 2 2 0 0 0 0 1 2 2 
1 2 1 2 1 0 0 0 0 0 0 1 
2 1 1 -1 2 NotAnsw 2 0 0 0 2 2 
1 2 1 1 2 1 2 2 1 1 2 2 
2 1 1 1 2 1 1 1 0 1 1 1 
2 1 2 2 2 1 2 2 0 1 2 2 
2 2 2 1 (NotA -2 1 -2 1 -2 2 2 
2 2 1 1 2 0 NotAnsw 0 1 1 1 2 
1 2 2 1 2 2 1 2 2 2 1 1 
1 0 2 0 2 0 NotAnsw NotAnsw 0 0 1 2 
1 2 0 0 2 0 0 0 1 1 1 1 
1 1 1 1 0 -1 (NotAnsw 0 1 0 -1I(NotAnsw 
0 1 -2 (NotAnsw 1 o NotAnsw NotAnsw 1 1I(NotAnsw 0 
1 1 0 1 0 0 1 1 0 0 1 2 
1 1 1 1 2 1 1 1 1 1 1 2 
2 0 0 2 2 2 2 -1 0 0 0 1 
0 1 -2 -21 (Not Answ 0 NotAnsw NotAnsw 1 (NotAnsw 2 2 
2 1 -1 0 2 1 0 0 0 1 1 1 
-1 NotAnsw 1 1 2 0 NotAnsw NotAnsw 1 -1 1 1 
2 1 o (NotAnsw 1 -1 0 NotAnsw 0 0 0 1 
0 1 1 1 2 1 1 1 1 1 1 1 
1 2 0 1 2 -2 2 0 2 2 
1 1 0 -1 1 -1 -1 1 2 
2 0 0 1 2 
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V147 IV148 V149 IV150 V151 1V152 V153 JV154 V155 V156 V157 V158 _g~.,J~ 1a2c=2o Q2c 21 Q2c 22 I02c 23 Q2c 24 Q2c 25 lo2c 26 Q2c 27 Q2c 28 Q2c 29 Q2c 30 
21 0 1 0 1 1 1 1 1 0 2 0 
1 0 0 1 0 1 0 0 1 1 1 0 
1 2 2 1 0 2 2 2 0 2 0 (NotAnsw 
1 1 1 1 1 1 1 1 1 2 0 1 
(NotAnsw 0 0 0 2 1 2 -2 -2 -1 2 (NotAnsw 
2 2 2 2 2 1 1 2 1 2 2 0 
0 0 0 0 0 0 0 0- 0 0 1 
2 -2 -2 -2 -2 2 2 2 2 2 0 -1 
1---- 2 1 1 1 1 2 2 2 2I(NotAnsw (NotAnsw (NotAnsw 
2 2 2 2 2 2 2 2 2 2 2 -1 
2 2 2 2 2 2 2 2 2 2 2 -2 
2 1 -1 1 2 2 2 2 1 2 (NotAnsw (NotAnsw 
2 NotA (NotA (NotA 2 1 2 2 (NotA 2 1 (NotAnsw 
1 1 2 2 2 2 2 2 2 2 2 1 
2 2 2 (NotA 1 1 2 1 1 2 2 2 
2 2 2 2 2 2 2 2 2 2 2 0 
2 0 0 0 0 1 1 2 2 2 1 2 
2 2 2 2 2 2 2 2 2 2 2 0 
2 0 1 1 11 1 2 2 1 2 1 1 
1 1 1 1 1 1 1 1 1 1 1 2 1---
1 0 -1 1 2 -1 0 2 -1 (NotAnsw -1 -1 
2 2 2 2 2 2 2 2 2 2 2 -2 
0 0 0 0 1 1 1 1 1 2 1 0 
(NotAnsw (NotA i(NotA (NotA (NotA (NotA !(NotA (NotA NotA I(NotAnsw (NotAnsw NotAnsw 
1 2 1 1 1 (NotA 1 0 2 2 1 1 
2 -1 -2 -2 -1 2 2 2 2 2 2 2 
1 1 1 1 (NotA 1 1 1 1 1 1 1 
0 0 1 1 1 0 1 1 1 1 1 0 
1 2 1 1 1 2 1 1 1 1 2 0 
---~- 2 2 2 2 2 2 2. 2 2 2 2 
21 0 1 0 0 1 0 1 1 (NotAnsw 1 1 
----
-·~-..=.L..-. 
Ol 0 0 1 2 0 0 0 0 1 1 0 
2 2 2 2 2 2 2 2 2 2 2 0 
2 0 0 0 0 0 0 0 1 0 0 1 
0 1 1 1 1 2 2 2 1 2 1 -2 
2 2 2 2 2 2 2 2 2 2 2 2 
1 0 1 1 0 0 0 0 0 0 -1 0 
1 1 1 0 1 1 1 2 2 2 1 1 
1 1 1 0 0 1 0 1 0 1 -1 -1 
--__ 1_,_ ___ _()-4 -1 -1 1 0 1 1 1 1 1 -1 
2; 21 2! 2 ? 2 2 2 2 2 2 (NotAnsw 21 - •••• 2f ___ --2~--- -21 ___ 2 2 2 2 2 2 2 2 
=---==-!c_=.-==~r-- 2 2 2 2 2 2 2 2 1 -2 (NotAnsw~ 2 2 2 2 2 1 1I(NotA 1 2 0 
2 1 0 0 0 0 1 2I(NotA 2 O!(NotAnsw 
2 2 2 2 2 2 2 2 2 2 2 2 
(NotAnsw (NotA ,(NotA ,(NotA NotA NotA (NotA (NotA !(NotA (NotAnsw I(NotAnsw I(NotAnsw 
2 0 1 0 1 0 1 2 -1 1 0 1 
(NotAnsw NotA (NotA NotA (NotA (NotA I(NotA NotA (NotA (NotAnsw I(NotAnsw (NotAnsw 
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 0 
r---1 -- 2 2 2 2 2 2 2 2 2 1 1 2 2 2 2 1 2 2 2 2 2 2 
2 1 1 1 2 2 2 2 2 2 -1 1 
1--· 1 1 1 1 1 1 1 1 1 1 1I(NotAnsw 2 2 2 2 1 2 2 2 2 2 2 2 
2 2 2 2 2 2 1 2 1 2 2 2 
2 2 2 2 2 2 2 2 2 2 2 2 
2 2 2 2 2 2 2 2 1 2 2 2 
2 2 1 2 2 1 2 2 2 1 2 2 
2 1 2 0 2 1 2 2 2 1 0 1 
2 1 2 2 2 2 1 2 2 2 1 2 
2 2 2 2 2 2 2 2 2 1 2 -1 
0 1 1 1 2 2 2 2 2 2 1 0 !------
1 1 1 1 1 (NotAnsw 1 1 1 1 1 0 
0 1 0 1 1 1 1 2 1 1 0 1 
. --
2 2 2 2 2 1 1 1 1 2 2 1 
2 2 2 1 2 1 2 2 1 2 2 1 
1 2 2 2 2 2 2 2 2 2 2 2 
2 2 2 2 2 2 2 2 2 2 1 0 
2 2 2 2 2 2 2 1 1 2 0 (NotAnsw 
-1 2 1 2 2 2 2 2 0 1 -11(NotAnsw 
1 1 1 1 2 1 1 2 1 2 1 0 
1 1 1 0 1 1 1 2 2 2 1 1 
2 2 2 2 2 2 2 2 2 2 1 -1 
,---- 2 -1 -1 + -2 2 2 2 2 -1 -2 0 2 1 
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V159 V160 V161 V162 V163 V164 V165 V166 V167 V168 V169 V170 
Q2c 31 Q2c 32 Q2c 33 Q2c 34 Q2c 35 Q2c 36 Q2c 37 Q2c 38 Q2c 39 Q2c 40 Q2c 41 Q2c 42 
0 -1 0 -1 -1 -2 1 0 -2 -2 1 1 
1 0 0 0 2 2 1 1 0 0 1 1 
2I(NotAnsw NotAnsw NotAnsw 0 NotAnsw 2 1 -1 I (Not Answ 2 NotAnsw 
0 -2 -2 0 NotAnsw -2 2 0 -2 -2 0 1 
1 2 0 2 -2 2 2 -2 -1 2I(NotAnsw -2 
1 -2 0 -2 1 -2 2 0 1 -2 2 2 
0 0 0 0 0 -1 0 0 0 0 -1 -1 
1 0 2 1 0 -2 1 2 0 2I(NotAnsw 2 
0 -2 -2 0 2 -2I(NotAnsw NotAnsw 0 -2 2 1 
1 -1 0 -1 2 -2 2 2 0 -1 1 1 
1 1 1I(NotAnsw (NotAnsw 2 2 (NotAnsw 2 NotAnsw 2 2 
2 -1 -1 0 2 -2 2 1 2 0 2 2 
1I(NotAnsw I(NotAnsw I(NotAnsw I(NotAnsw I(NotAnsw 2 NotAnsw -2 NotAnsw (NotAnsw 1 
2 1 2 0 1 0 1 2 1 0 1 2 
1 0 0 1 0 2 2 1 NotA 2 2 0 
0 0 0 -2 0 -2 2 2 -2 -1 2 2 
1 0 0 1 0 2 1 1 2 0 2 2 
1 1 1 2 1 2 1 1 -1 1 2 2 
--
1 -2 0 0 2 -2 2 1 -1 0 2 2 
0 0 0 0 0 -1 -1 1 -2 0 0 2 
-1 -2 0 -1 0 -1 0 -2 0 -1 0 0 
2 2 2 0 2 2 2 2 0 2 2 2 
1 0 0 0 1 2 2 1 -1 0 1 2 
2 NotAnsw NotAnsw NotAnsw NotAnsw NotAnsw NotAnsw I(NotAnsw 1 !(NotAnsw I(NotAnsw NotAnsw 
1 (NotAnsw -1 1 1 -2 -1 0 0 0 1 1 
-1 2 2 2 2 -1 1 0 1I(NotAnsw 2 2 
0 0 0 0 0 1 1 0 0 0 1 1 
1 0 0 1 0 1 0 0 1 0 0 1 
1 -2 0 0 1 -21 (Not Answ 1 0 -1 0 2 
2 0 1 0 1 1 2 1 1 0 2 1 
0 0 1 2 1 0 0 2 0 1 1 2 
-1 -1 -1 1 -1 -1 -2 -1 1 1 -1 0 
2 -1 2 0 2 -1 2 1 1 1 2 2 
1 0 2 1 2 2 2 2 0 2 1 2 
2 0 0 0 2 -2 2 1 -2 -2 2 1 
2 2 2 2 2 2 2 2 2 NotAnsw 2I(NotAnsw 
0 0 1 0 1 1 1 0 0 1 0 1 
1 2 1 2 1 2 2 2 1 2 2 1 
-1 -1 0 -2 1 -2 1 0 -2 1 1 1 
1 -1 -1 -1 1 -2 1 1 0 -1 1 1 
1 2 1 0 2 NotAnsw 2 2 1 0 0 1 
2 2 0 NotAnsw 2 -2 2 2 1 0 2 2 
1 -1 1 1 2 -2 2 1 -1 1 2 2 
2 NotAnsw NotAnsw 1 1 NotAnsw 1 0 -2 -2 1 1 
0 -1 NotAnsw -1 1 0 0 NotAnsw 1 0 0 1 
2 2 2 2 2 2 2 2 0 -2 2 2 
!(NotA I(NotAnsw (NotAnsw NotAnsw I{NotAnsw NotAnsw I(NotAnsw i(NotAnsw NotA '(NotAnsw I(NotAnsw NotAnsw 
2 -1 1 0 1 2 1 2 0 1 2 0 
NotA I(NotAnsw NotAnsw (NotAnsw {NotAnsw NotAnsw I(NotAnsw NotAnsw NotA NotAnsw !(NotAnsw NotAnsw 
-1 0 0 0 -1 0 -1 -1 0 -1 -1 NotAnsv. 
1 1 1 1 1 -1 2 2 0 0 1 1 
2 2 2 2 2 2 2 2 0 1 2 2 
0 -1 0 OI(NotAnsw -2 2 1 -2 1 1 2 
1I(NotAnsw 0 2 1 NotAnsw i(NotAnsw 1 2 -1 1 1 
2 -2 2 0 2 2 2 2 -2 -2 2 2 
2 1 2 1 1 2 2 2 2 2 2 2 
2 -1 2 0 2 -2 2 2 2 0 2 2 
1 -2 2 1 1 -2 2 1 2 1 2 2 
1 1 2 2 2 2 2 1 1 1 2 2 
0 1 2 2 1 2 -1 2 -1 -1 0 2 
0 -1 1 0 0 -1 2 1 1 0 1 1 . 
1 -1 0 1 1 -2 0 0 -1 -1 1 0 
2 -1 2 0 2 -2 2 1 0 -1 2 2 
1 1 1 1 1 2 NotAnsw 1 2 2 2 2 
2 -2 0 -2 2 0 2 1 0 0 0 1 
1 1 1 1 0 2 2 1 0 1 1 1 
2 1 1 -1 2 -2 1 2 0 -2 2 2 
2 0 1 1 1 1 2 2 NotAnsw 2 0 2 
2 -2 0 0 2 -2 2 2 0 -2 2 2 
0 1 1 -1 2 2 1 1 -2 -2 2 2 
1 0 -1 -1 1 -2 2 0 0 -2 2 2 
2 1 0 -1 2 2 2 0 0 0 0 2 
1 2 1 2 1 2 2 2 1 2 2 1 
1 -1 0 1 2 -2 2 2 0 2 2 2 
' 
0 -1 2 1 0 -2 2 2 -2 1 1 1 
1 
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V171 V172 V173 V174 V175 V176 V177 V178 V179 'V180 V181 V182 
Q2c 43 Q2c 44 Q2c 45 Q2c 46 Q2c 47 Q2c 48 Q2c 49 Q2c 50 Q2c 51 Q2c 52 Q2c 53 Q2c 54 
0 0 2 -2 0 0 1 0 0 1 -1 0 
1 0 2 0 (NotAnsw 1 1 0 1 (NotAnsw 1 1 
(NotAnsw (NotAnsw 2 (NotAnsw i(NotAnsw 2 2 (NotAnsw 2 2 0 2 
1 1 2 1 1 2 1 0 0 1 1 1 
-2 0 -2 1 -1 -2 0 o (NotAnsw -1 -1 (NotAnsw 
2 2 2 1 2 2 2 2 2 2 2 1 
-~ -- 1 1 0 0 0 0 0 0 0 0 0 
!-----.- ---f~-. -1 1 1 1 1 1 0 1 2 2 1 1 1 1 0 0 2 (NotAnsw 1 2 2 2 
1-- 1 0 2 2 0 2 1' -1 0 1 2 2 
2 2 2 NotAnsw [(NotAnsw (NotA 1[(NotAnsw 0 (NotAnsw 0 (NotAnsw 
2 0 2 0 1 1 1 -2 0 2 2 2 
1 1 2 (NotAnsw (NotAnsw 2 NotA (NotAnsw NotAnsw NotAnsw 2 (NotAnsw 
2 2 1 1 0 2 2 1 1 2 1 NotAnsw 
0 0 0 0 0 2 1 (NotAnsw 2 2 2 (NotAnsw 
2 -2 2 2 2 2 2 -2 -2 2 zl 2 
1 1 1 2 0 0 2 1 2 1 0 1 
2 1 2 -1 1 1 1 1 0 1 1 1 
2 0 2 1 0 1 1 -2 1 1 1 1 
2 0 -1 0 2 1 1 0 1 1 2 (NotAnsw 
-1 -1 -1 0 0 1 1 -1 -1 0 0 1 
2 0 2 (NotAnsw 2 2 1 1 2 2 2 -2 
2 1 2 0 2 1 1 1 1 2 0 0 
[(NotAnsw (NotAnsw (NotA [(NotAnsw (NotAnsw [(NotA NotA [(NotAnsw [(NotAnsw NotAnsw 2 2 
1 -1 1 1 0 0 1 -1 -1 1 1 1 
2 0 2 0 1 0 2 2 0 -1 1 2 
1 1 1 1 0 0 0 1 0 0 1 1 
1 0 1 0 1 0 1 0 0 0 0 (NotAnsw 
2 1 1 0 0 0 1 0 0 NotAnsw [(NotA 0 
2 1 1 0 1 2 1 2 1 2 1 1 
1 0 1 -1 1 1 0 0 o (NotAnsw 1 0 
0 0 0 0 0 0 1 0 0 0 0 0 
2 1 2 0 0 2 1 -1 1 1 1 1 
2[(NotAnsw 2 0 1[(NotA 2 2 1 i(NotAnsw (NotA 2 
0 -2 1 2 1 2 1 -1 1 1 1 1 
(NotAnsw 2 2 (NotAnsw 2I(NotA 1 2 0 0 -1 1 
0 0 0 0 1 0 0 1 0 0 0 0 
2 1 2 1 1 1 2 1 1 1 1 2 
1 0 1 0 0 0 1 -1 1 1 1 0 
1 0 1 0 0 1 0 -1 1 1 0 0 
1 1 1L(NotAnsw (NotAnsw (NotA 2 0 (NotAnsw (NotAnsw (NotA (NotAnsw 
2 2 2 2 2 2 2 2 2 2 2 2 
2 -1 2 0 -1 2 2 -2 0 0 (NotA [(NotAnsw 
1 -2 0 -1 NotAnsw 1 1 -1 NotAnsw [(NotAnsw 1 2 
1 0 (NotA (NotAnsw 0 0 2 1 -1 2 1 (NotAnsw 
2 2 2 2 2 2 2 1 0 0 2 (NotAnsw 
NotAnsw (NotAnsw (NotA NotAnsw (NotAnsw NotA L(_NotA (NotAnsw (NotAnsw [(NotAnsw NotA (NotAnsw 
1 2 1 -1 1 2 1 0 -1 2 1 1 
(NotAnsw NotAnsw (NotA (NotAnsw NotAnsw (NotA NotA (NotAnsw (NotAnsw I(NotAnsw (NotA (NotAnsw 
-1 -1 -1 0 0 -1 (NotA -1 0 -1 -1 0 
1 1 1 1 1 1 1 1 0 0 0 0 
2 2 2 2 2 2 2 2 2 2 2 2 
2 -1 2 0 2 2 1 -1 1 1 (NotA [(No!Answ 
1 2 1 (NotAnsw (NotAnsw NotA 1i(NotAnsw 1 2 NotA I(NotAnsw 
2 -2 2 2 2 2 -1 -2 1 2 2 2 
2 2 2 2 1 1 2 2 2 2 2 1 
2 0 2 0 2 2 2 -2 2 2 2 2 
2 -1 2 0 2 2 1 -1 2 2 1 1 
2 1 2 1 2 1 1 1 2 1 1 1 
2 -2 0 -1 2 0 2 0 1 1 1 0 
1 2 2 1 2 1' 2 1 1 1 2 2 
0 -2 1 0 0 1 -1 (NotAnsw 0 1 -1 2 
1 0 1 1 1 1 0 0 1 1 0 1 
2 1 2 1 1 2 2 1 1 1 1 1 
1 0 2 0 2 1 1[(NotAnsw 2 1 1 (No!Answ 
1 1 1 1 1 1 1 0 1 1 1 0 
2 2 2 1 2 1 1 0 1 1 2 2 
2 0 2 0 0 2 0 2 0 0 0 -1 
2 -2 2 0 (NotAnsw 2 1 -1 -1 2 1 1 
2 2 2 (No!Answ -2 2 2 2 0 2 1 2 
0 (NotAnsw 1 (NotAnsw 1 1 2 -1 0 2 1 1 
2 0 2 -1 1 0 0 0 2 1 1 2 
2 1 2 1 1 1 2 1 1 1 1 2 
2 2 2 1 1 1 -1 1 2 2 2 
1 0 2 -2 1 1 1 0 0 2 2 1 
2 
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V183 V184 V185 IV186 V187 V188 V189 IV190 IV191 IV192 
Q2c 55 Q2c 56 Q2c 57 IQ2c_58 Q2c 59 Q2c 60 Q2c61 la2c62 !Q3 104 
2 2 0 -1 0 1 6 0 02-Jan ~nncool+~nf 
1 1 0 1 2 1 1 2 10-Jun t:OUGalOr 
1 1 (NotAnsw 2 1 1 1 2 Over 10 !Client 
1 2 -: 0 2 0 1 1 Jver 10 !Educator 
0 2 1 2 0 Over 10 Consultant 
1 1 1 2 1 10-Jun 
0 0 0 1 1 02-Jan 
2 2 1 1 1 2 Over 10 
0 1 (Not"""vv I"Vl Mll>iW \l~v(Answ INotAns1 Jver10 
2 2 2 2 Jver10 !Consultant 
!(NotA 1 1 1 10-Jun 
1 1 2 0 10-Jun ~nnfr,.rtnY 
1 1 0 2 IINot !Over 10 Consultant 
1 2 1 2 !NotA 10-Jun 
1 1 1 1 1 1 2 Over10 Educator 
2 2 2 2 2 2 2 Over 10 Educator 
1 1 0 1 0 0 0 Over 10 
""'""""'"' ""' 1 1 0 2 2 2 1 Over 10 
2 1 1 1 1 1 1 Over 10 Other 
1 1 1 1 2 1 Jver 10 Educator 
0 ~1 -1 (Not Answ 2 0 -6 1 Jver 10 Designer 
c 2 2 2 2 2 2 Over 10 :ontractor 
2 T 2 1 1 1 0 <0. un 
(NotA 2 2 2 2 2 0 (NolAn 
1 -i 2 2 2 T 1 10-Jun Educator 
2 0 1 2 1 1 0 ::>ver 10 JamraCior 
0 0 1 0 6 1 0 
1 1 0 1 1 1 10-Jun umer 
c 0 0 0 mr.t A. I"\;,,.;. 1 1 10-Jun 
2 2 1 2 2 2 2 No!Ar 
c 1 0 0 0 1 1 )ver 
c 0 0 0 1 0 o )ver !Educator 
1 1 1 2 2 2 2 )ver !Educator 
0 (NotA 0 2 OI(NO!Answ llnow I INolA )ver Designer 
2 2 1 1 1 2 05-Mar JomraCior 
-1 2 0 2 2 110ver10 !Educator 
0 1 0 1 1 0 05-Mar :on tractor 
2 1 2 2 2 2 Over 10 onsu1tam 
0 2 0 1 1 2 1 0 Over 10 onsultant 
1 1 0 1 0 1 0 Over 10 ~nnfr:>rfnr 
2 2 2 2 2 2 2 Over 10 ''"ci..ronuo 
2 2 2 2 2 2 2 Over 10 
1 2 1 2 2 2 2 Over 10 :ducator 
1 INolA 1 2 1 (NOt.'\IISV\ 'mtA Over 10 •o· 
1 1 0 0 1 2 0 05-Mar Jesigner 
0 2 2 0 2 2 2 2 Over 10 
(NotA (NotA (NotAnsw (NotAnsw (NotAnsw (No!Answ (NotAnsv. (NotA Over 10 Educator 
1 0 1 1 0 2 1 0 !Over 10 rnnoool+~nf 
(NotA !(NotA I<NotAnsw I(NotAnsw i(NotAnsw I<No!Answ i(NotAnsv. '<NotA Over 10 
-1 -1 -1 -1 -1 -1 ~1 -1 Over 10 rnnoool+~nf 
2 2 2 2 2 2 2 2 10-JL•n 
2 2 2 0 2 1 2 2 10-Jun c;ontractor 
2 2 1 2 2 2 2 Jver10 Educator 
2 2 2 2 2 2 2 
1 2 2 2 2 2 Jver 1· :ontractor 
2 2 2 2 2 2 Over 1· Jomractor 
2 2 2 2 Jver 11 .ducator 
2 1 10-Jun 
0 2 1 10-Jun :lien! 
0 ~1 -1 1 36589 :ontractor 
2 2 1 1 1 Over 10 :lien! 
0 0 1 0 36686 :tient 
0 1 2 1 0 Over 10 .omraCior 
1 1 1 1 1 0 36686 :lien! 
2 2 0 0 -1 (NO!'\nSW Jver 10 -.;omractor 
1 1 2 2 2 1 36589 CliE)Ill 
2 1 2 2 2 2 2 
lOver 103668~=-( 2 0 2 2 0 0 0 
1 1 2 1 0 1 (NofAilSW 36686 ~;;,~;;,.;t,;.~ 
2 1 1 0 1 1 lOver 10 I :I 
2 0 2 0 0 1 ~~10 II 2 1 1 1 2 I(No!Answe 
2 1 2 2 2 lOver 10 
1 2 1 1 1 lOver 10 
,· 2 2 2 2 2 2 lOver 10 
1 2 02-Jan I Client 
344 
APPENDIX M - Raw Data for Study 2 
V193 IV194 V195 IV196 IV197 IV198 IV199 I 
)41_1 105 iQ6 1 106 2 106_3 106_4 las 5 I 
NotAnswe 02-. Jan 
'No tAnswe 02-. I an 
No tAnswe 02-. I an 
:No tAnswe 02-. I an 
:NotAnswe 05-Mar !Other 
:NotAnswe 02-Jan Jlntransit 
I(NotAnswe -()Dan 
(NotAnswe -()5-Maf lln_transit_ 
Over10 r\ovAinnof lin transit INewlyindu 
NotAnswe -()Dai] 
NotAnswe 02-Jan 
NotAnswe 02Tan INewlyindu 
NotAnswe 05-f...1ar 
NotAnswe os::Mai lin transit 
NotAnswe 02Tan 
NotAnswe 05-Mai lin transit 
NotAnswe i -()Dai] 
NotAnswe -()2-:Jail 
-()2~ 
'NotAnswe -()2~Jail 
'NotAnswe -()2~ 
:NotAnswe -()5-Maf 
-02-Jail ueveJope< 
:NotAnswe 02-Jaii I r,·;;;,, 
:NotAnswe 02-Jaii 
:NotAnswe 02-Jaii 
:NotAnswe IOver10 
-02-Jaiif[ 
(NotAnswe -oDaillt 
(NotAnswe -os:r.xarrt 
•(NotAnswe -()2-'Ja.n 
(NotAnswe lOver 10 
i(NotAnswe -oz:Jan 
I(NotAnswe -oz:Jar; 
NotAnswe -oi~ 
'NotAnswe -10-JUilns 
No :Answe 02-Janl[ 
;~~ }~~~~~ 02-Jaii -1o:Tun 
'NotAnswe 02-Jaii 
'NotAnswe -02-Jail 
:NotAnswe -02-Jail 
J(NotAnswe -bi:Ja.n 
J(NotAnswe -o-z::ran 
:NotAnswe -oz::ran lin transit 
:NotAnswe -02-Jail 
NotAnswe 02-Jan I I Newlylndu 
~6:~~i:: ' 02-Jan ' -02-Jan "~ INewlyindu 
-·--
05-Mar I ~6}~~::~ - i- '' 02-J ian !'JL . 
NotAnswe 02-. ian 
:NotAnswe 02-. I an 
NotAnswe 02-. I an 
NotAnswe 02-. ian 
:NotAnswe 02-J I an I 
'NotAnswe 02-Jan 
'NotAnswe 02-Jan 
,~;$~ 05-Mar 36526 I •rn transit 36589 lin transit INewlyindu 36526 I Newl}rindu 
I(NotAnswe 36526 
i(NotAnswe 36526 
(NotAnswe 36526 
~ 36526 @_n~Yifi • Hi~~ Ut:VeJOplllY iJNOt Answe I Over 10 _ _{~g!Answe j(Not "\ll~Wtl \O.utAns;~ (NotAnswe (Not l) 
[(Not Answe- -36526 
--
-36526' I 
o2:Jan 
- -- . 
ueve1opea 
1o:Jur1 In transit 
-r.;, I 
345 
,. 
346 
CONSTRUCTION INDUSTRY DEVELOPMENT- PAUL W. FOX 
BIBLIOGRAPHY 
Abdul-Aziz, A-R (1994) Global Strategies: A Comparison Between Japanese and 
American Construction Firms, Construction Management and Economics, 12, 6, 474 
-484 
Adair, John (1998) Effective leadership: how to develop leadership skills, Pan 
Books: London 
Adams, 0. A. (1995) Indigenous contractors' perceptions ofthe constraints on 
contractors' performance and development programmes required in Nigeria, Habitat 
International, 19, 4, 599-613 
Agile Construction Initiative (1998) The Government client improvement study, A 
report produced by the Agile Construction Initiative, University of Bath for the HM 
Treasury Procurement Group and the Government Construction Client Panel (GCCP) 
Albenes R. (1993) Team Building: Implications for the Design/Construction Process. 
A report to the en, Source Document 87. Construction Industry Institute: Texas 
Al-Momani, A.H. (1995) Economic Evaluation of the Construction Industry of 
Jordan, Building Research and Information, 23, 2, 39-48 
Al-Momani, A. H. (1995) Construction practice: the gap between intent and 
performance, Building Research and Information, 23, 2, 87-91 
Al-Omari, J. A. (1992) Critique of aspects of development theory using construction 
industry in a capital-surplus developing economy as an exemplar, PhD thesis, U. of 
Reading 
Anderson S.D. and Tucker R.L. (1990), Potential for Construction Industry 
Improvement. Volume II- Assessment Results, Conclusions, and Recommendations. 
A report to the en, Source Document 62. Construction Industry Institute: Texas 
Andrews, J. (1982) Construction industry development: a comprehensive programme 
for strengthening the construction industry in developing countries, Construction 
Industry Development Unit, Bartlett School of Architecture & Planning, University 
College London, Paper given at ern Symposium, Istanbul, Turkey November 1982 
Andrews, J. (1982) Education and training for the management of construction in 
developing countries: First- teach the teachers, Construction Industry Development 
Unit, Bartlett School of Architecture & Planning, University College London, Paper 
given at ern Symposium, Istanbul, Turkey November 1982 
Andrews, J. (1983) "The Age ofthe Client",Architects Journal. 18 July 1983,32-33 
347 
Andrews, J., & Derbyshire, A., (1993) Crossing Boundaries: a report on the state of 
commonality in education and training for the construction professions, Construction 
Industry Council, UK, London 
Aniekwu, A. (1995) The business environment of the construction industry in 
Nigeria, Construction Management & Economics, 13, 6, 445-455. 
Aniekwu, A. N., and Okpala, C. D. (1988) The effect of systemic factors on contract 
services in Nigeria, Construction Management & Economics, 6, 171-182 
Ashton, David and Felstead, Alan (1995) "Training and development", in Storey, John 
(1995) Human resource management: A critical text, London: Routledge 
Asian Productivity Organisation (1983) The Construction Industry in Asia, Report and 
Recommendation ofthe APO Symposium on the Construction Industry 7th to 11th 
June 1982 Seoul, Korea. Tokyo:APO. 
Austen A.D. and Neale R.H. (1987) "Development of Construction Management 
Skills in the Third World: the Institutional Dimension". Proceedings ofCIB W-65 5th 
International Symposium on Organisation and Management of Construction, London 
V2: 1045-1055. 
Australia, Industry Science Resources (1999a) Building for growth: An analysis of 
the Australian building and construction industries, Commonwealth of Australia 
Australia, Industry Science Resources (1999b) Building for growth: Building and 
construction industries action agenda, Commonwealth of Australia 
Australia, Department ofPublic Works and Services DPWS (1993) Capital Project 
Procurement Manual, NSW DPWS 
Ball, M. J. (1987) Economic change and the British construction industJy. 
Unpublished PhD thesis, Birkbeck College, University of London 
Ball, M. (1988) Rebuilding construction: economic change and the British 
construction industry. London: Routledge 
Banwell, H. (1964) see Great Britain, Ministry of Public Building and Works. 
Barda, P. (1995) In principle: construction industry reform 1991 to 1995: a 
celebration of the work of the construction industry development agency. A.G.P.S: 
Canberra 
Bamett, A.M., (1988/9) Future construction industry: implications for industry, 
Australian Institute of Building Papers, 3, 21-34 
Barton, D. A. (1988) The effects of step changes on the construction industry: a study 
of the reaction of construction industries to change, unpublished PhD thesis, 
University of Reading · 
348 
Basilevsky, A (1994) Statistical factor analysis and related methods: theory and 
applications Wiley: NewYork 
Baxter, L., Hughes, C. and Tight, M., (1996) How to research, Open University 
Press: Buckingham, UK 
Belson W. A (1986) Validity in survey research, Gower:Aldershot 
Benes J., Diepeveen W.J., Wissema S.G. (1984), "The Process of Innovation in the 
Building Industry", Proceedings of the CIB W-654th International Symposium on 
Organisation & Management of Construction, Vol.3, Waterloo, Canada. 
Benhaim, Martine. (1997) Interfirm relationships within the construction industry : 
towards the emergence of networks? : a comparative study between France and the 
UK, unpublished PhD thesis (D.B.A.) Brunei University, 373 p 
Bennett J., Flanagan R. and Norman G. (1987) Capital and Countries Report: 
Japanese Construction Industry, Centre for Strategic Studies in Construction, 
University ofReading, 
Betts, M., & Ofori, G., (1992) Strategic planning for competitive advantage in 
construction, Construction Management and Economics, 10, 511-532 
Betts, M. and Lansley, P. (1993) "Construction Management and Economics: the 
first ten years," Construction Management and Economics, 11, 4, 221-245 
Betts, M. and Lansley, P. (1994) "International Journal of Project Management: the 
first ten years," International Journal of Project Management, 13, 4, 207-217 
Betts, M. and Wood-Harper, T. (1994) Re-engineering Construction: a New 
Management Research Agenda, Construction Management and Economics 12, 6, 
551-556 
Betts, M (1995) Planning Frameworks to guide National IT Policy in Construction, 
Automation in Construction 1995 3 January, 251-266 
Biggs, W. D., Betts, M. and Cottle, M.J., (1990) The West German construction 
industry :a guide for UK professionals. CIRIA special publication 68, Construction 
Industry Research and Information Association: London 
Blockley D. & Godfrey P. (2000) Doing it differently: systems for rethinking 
construction, Thomas Telford: London 
Boland Thomas F. (1971) "Morphology ofthe Construction Industry", Proceedings of 
CIB 7th International Congress, Edinburgh 
Boland Thomas F. (1979) The Construction Industry: a Perspective, Report of 
Ireland/United Kingdom Research Consortium No.1. Springfield VA : National 
Technical Information Service P.O. Box 1553. 
349 
Boland T. F. (1984) "Organisation & Management of the Construction Industry in 
Developing Countries- including Governmental Policy Guidelines", Proceedings of 
the CIB W-65 4th International Symposium on Organisation and Management of 
Construction, Waterloo, Canada. 
Bologna R., and Del Nord, R., (2000) Effects of the law reforming public works 
contracts on the Italian building process, Building Research and Information, 28, 2, 
109-118 
Bon, R. (1991) What do we mean by building technology? An Inaugural Lecture 
delivered at the University of Reading 
Bowley, M. (1966) The British Building Industry, London: Cambridge University 
Press 
Bradburn, N. M. & Sudman, S. (1979) Improving interview method and 
questionnaire design, San Fransisco: Jossey-Bass Inc. 
Brandon, P.S. (1995) UK Construction Research Policy Preparing for the 21st 
Century In: "Construction/Building Education and Research beyond 2000" 
Proceedings of the CIB W89 Symposium, held in Orlando, Florida, USA, 5-7 April 
1995, 591-596 
Bremer, W. and Kok, K. (2000) The Dutch construction industry: a combination of 
competition and corporatism, Building Research and Information, 28, 2, 98-108 
Briscoe, G. and Wilson, R. A. (1993) Employment forecasting in the construction 
industry, Construction Industry Training Board. A vebury: Aldershot 
Burrows B.G. and Seymour D.E. (1983) "The Evaluation of Change in the 
Construction Industry", Construction Management and Economics VI p.199-215. 
Campagnac, E. (2000) The contracting system in the French construction industry: 
actors and institutions, Building Research and Information, 28, 2, 131-140 
Carty, G.J. (September) Construction Journal of Construction Engineering and 
Management (ASCE) 121, 319-328 
Chao, Kang (1968) The construction industry in Communist China, Aldine 
Publishers, Chicago [see also the same author under spelling of Zhao] 
Chan K.C. and Pau K.T. (1980) "A Study into the Labour Subcontracting System as 
Practised by the Building Services Contractor in Hong Kong", unpublished 
Dissertation submitted in partial fulfillment ofMBA programme at The Chinese 
University ofHong Kong. 
Chartered Institute ofBuilding (1995) Time for Real Improvement: Learningfrom 
Best Practice in Japanese Construction R & D 36pp 
350 
CIB (1995) Research & technology development as an investment in the 
construction industry 
CIB (1995) Sustainable development and the future of construction: a comparison of 
visions from various countries 
Checkland, P. B. (1981) Systems thinking, systems practice, London: John Wiley & 
Sons 
Checkland P.B. and Scholes J. (1990) Soft Systems Methodology in Action, London: 
John Wiley & Sons 
Chems A. B., and Bryant D. T., (1984) Studying the Client's Role in Construction 
Management, Construction Management and Economics, 2, 177-184. 
Chinosa, Napoleon 0.0. (1982) "The Construction Industry and Explanations for 
Non- Development: Policies and Framework for the Development of Small Firms in 
Developing Countries", unpublished Dissertation M.Sc. U.C. London. 
Chong C. (1988) The Construction Industry in Hong Kong, HK: James Capel Hong 
Kong Research, Londonlf:Iong Kong. 
Clarke L. (1981) "Subcontracting in the Building Industry", BISS Proceedings UCL 
University College London (Vaulx-en- Velin) V2, 35-53. 
Clarke, Linda (1992) The building labour process: Problems of skills, training and 
employment in the British construction industry in the 1980s, Occasional Paper No. 
50, The Chartered Institute ofBuilding, Ascot: UK 
Cockerill, John E. (1993) The construction industry in Belfast 1800-1914, 
unpublished PhD thesis, Department of Economic & Social History, The Queen's 
University in Belfast 
Connaughton, J ( 1997) Construction industry development: trusting the oracles?: 
some questions and propositions on the role of research in the development of the 
UK construction industry, unpublished paper delivered at a lecture at The 
Department of Building & Real Estate, The Hong Kong Polytechnic University, June 
1997 
Cooper, I (1997) The UK's changing research base for construction: the impact of 
recent government policy, Building Research and Information, 25, 5, 292-300 
Construction Manpower 21 Committee (Singapore) (1999) Re-inventing 
Construction, Report of the Construction Manpower 21 Committee set up by the 
Ministry of Manpower and Ministry ofNational Development, National Government 
of Singapore published by Building & Construction Authority 
Courtney, R. (1997) Building Research Establishment- past, present and future, 
Building Research and Information, 25, 5, 285-291 
351 
Cox, A. & Townsend, M. (1998) Strategic procurement in construction, Thomas 
Telford: London 
Crichton C. ( ed) (1966), Interdependence and Uncertainty: a Study of the Building 
Industry, London: Tavistock Publications Ltd. [see also The Tavistock Institute of 
Human Relations.] 
d' Arcy, J. (1994) Redrawing the Political Map of Construction, Contract Journal 
1994 November 24, pp24-25 
Davis Langdon Consultants, (1981), Report for World Bank on the Arab Republic of 
Egypt construction industry [see World Bank 1981] 
Davis Langdon Consultants, (1998), Workshop on the development of construction 
industry capacity in Vietnam, May 1998: consultant's report on background 
research and analysis and the workshop- Final Report, October 1998, unpublished 
report, Davis Langdon Consultants: London 
De Valence (1999) Australian construction policy and the industry response: 
promoting re-engineering through government policy, Construction Process Re-
engineering, 219-230 
De Valence (2000) Comparison of a traditional and cluster model of construction 
industry structure, Proceedings ofCIB W55 Congress, Reading University, 
September 2000 
DG Enterprise (2000) Competitiveness of the construction industry, Report of the 
European Commission's working group on "Education, training and image of the 
sector", by Comite Europeen des Equipements Techniques du Batiment [CEETB], 
European Technical Contractors Committee for the Construction Industry 
[www.ceetb.org/docs/training.pdf] European Commission :Bruxelles 
Ding, Grace K. M. (1994) The economic development of the Chinese construction 
industry 1965 to 1990, unpublished MSc. Dissertation University of Salford, UK 
Dorsey R.W. (1990) The Acquisition of Skills and Traits among Construction 
Personnel, A report to the CII, Source Document 54. Construction Industry Institute: 
Texas 
Dowall, DE (1991) From central planning to market systems: implications of 
economic reforms for the construction and building industries, UNIDO, 
ID/WG.510/4, 19 September 1991 
Dowall, DE and Barone, L C (1993) Improving construction industry performance: 
issues and opportunities, UNIDO, ID/WG.528/2, 15 March 1993 
Drewer, S (1980) 'Traditional' industry in modern capitalist economies: a study of 
the construction sector in France and the United Kingdom, unpublished PhD thesis, 
University of Sussex 
352 
Drewer, S (1980) Construction and development, Habitat International, 314, 395-
428, ISSN 0197-3975 
Drewer, S (1999) That shambling phenomena called construction, Habitat 
International, 23, 167-176, ISSN 0197-3975 
Drewer, S. (2001) A perspective of the international construction system, Habitat 
International, 25,69-79, ISSN 0197-3975 
Dulaimi, M. F., Ling, F. Y. Y. and Ofori, G. (2001) Building a world class 
construction industry: Motivators and enablers, Department of Building, National 
University of Singapore 
The Economist (1997a) The visible hand, 344, 8035 The Economist: London. 
The Economist (1997b) Survey: World Economy, 344, 8035 The Economist: London. 
Edmonds, G.A. (1975) Labour substitution in construction: the case of Nigeria, 
unpublished PhD Thesis, University of Leeds 
Edmonds, G. A. (1979) The construction industry in developing countries, 
International Labour Review, 118, 3, 355-369 
Edmonds, G.A. and Miles, D.W.J. (1984) Foundations for Change: Aspects ofthe 
Construction Industry in Developing Countries, Intermediate Technology 
Publications, London 
Egan, Sir John (1998) see Great Britain. Dept. of the Environment, Transport and the 
Regions (DETR)(1998) 
Eisenhardt, K. M., (1989), Building theories from case study research, Academy of 
Management Review, 14, 4, 532-550 
Emmerson, H. (1962) see Great Britain. Ministry of Works 
European Commission (1994) Strategies for the European construction sector: a 
programme for change, final report of the Strategic Study on the Construction Sector 
(the Secteur Study), by W. S. Atkins International Ltd. with Centre for Strategic 
Studies in Construction, University of Reading. Construction Europe, KHL 
Publishing: East Sussex 
Fairclough, Sir John (2002), "The Fairclough Report", see Great Britain DTI (2002) 
Faulkner A.C. and Day A.K. (1986) Images of Status and Performance in Building 
Team Occupations, Construction Management and Economics, 4, 3, 245-260. 
Fergany, N (1984) "Manpower problems and projections in the Gulf', In El-Azhary 
M S (Ed.) The impact of oil revenues on Arab Gulf Development, Croom Helm, 
1984, 155-159 
353 
Flanagan, Roger et al (1999) Lessons from UK Foresight from around the world for 
the Construction Associate Programme, Department of Construction Management & 
Engineering, The University of Reading: UK 
Flanagan, Roger, Jewell, C., Larsson, B., Sfeir, C., (2001) Vision 2020- Building 
Sweden'sfuture. Dept ofBuilding Economics and Management, Chalmers University 
ofTechnology, Goteborg 
Flood, Robert L. & Jackson, M C (1991) Creative problem solving: total systems 
intervention, Chichester; New York: Wiley 
Fox, P.W. (1989) A Study of the Hong Kong Construction Industry Using a Systems 
Approach, Unpublished MSc Thesis, University of Salford 
Fox, P. W. (1996a) "Construction industry development- in search of a theory", 
Proceedings of Twelfth Annual Conference 1996, Association of Researchers in 
Construction Management (ARCOM) Sheffield Hallam University, U.K. 11th- 13th 
September 1996, 638-645 
Fox, P. W. (1996b) "Training for quality in the Hong Kong construction industry", 
Proceedings of 1996 CIB Beijing International Conference, Beijing, PRC, 21st -
24th October 1996 CD ROM -[no page numbers] 
Fox, P.W. (1999) "Construction industry development: exploring values and other 
factors from a grounded theory approach." Proceedings ofCIB W55 & W65 Joint 
Triennial Symposium, Cape Town, September 1999. CIB Publication 234, ISBN 0-
620-23944-1, VI 121-129 
Fox, P.W. (2002) "Training for quality in the construction industry: lessons from 
Hong Kong", In Ogunlana (ed) Trainingfor construction industry development, CIB 
W107 Report, CIB Publication No. 282, ISBN 974-8208-52-4, pp 41-60 
Fox, P.W., Scott, D., and Neale, R.H., (1999), "Construction industry development 
and government: a grounded theory approach." Proceedings of Second International 
Conference on Construction Industry Development and F1 Conference of CIB TG29 
on Construction in Developing Countries, Singapore, October 1999. VI, 25-34 
Fox, P.W. and Skitmore, R.M. (2002) Key factors in the future development of the 
construction industry, Proceedings of CIB WI 07 International Conference: 
"Creating a sustainable construction industry in developing countries" CSIR, 
Pretoria, South Africa, 11-13 November 2002. pp.543-553, ISBN 0-7988-5544-4 
Freeman I. (1980) "Comparative Studies ofthe Construction Industries in Great 
Britain and North America: a review", Construction Papers, 1, 3, 65-78. 
Furukawa 0., (1980) The Japanese Construction Industry Today, in The Overseas 
Construction Association of Japan Inc., Japan's Construction Today, 
Ganesan, S (1976) Employment generation through investments in housing and 
construction, unpublished PhD Thesis, University College London 
354 
Ganesan, S. (1982) Management of small construction firms: a case study of Sri 
Lanka, Singapore, Hong Kong, Thailand, the Philippines and Japan, Tokyo: Asian 
Productivity Organization 
Ganesan, S. (1991a) Development of the domestic building materials industry: a case 
study of Sri Lanka Colombo: ICTAD Publication in Association with the World 
Bank 
Ganesan, S. (1991b) Development of the national construction industry: a case study 
of Sri Lanka, Colombo, Sri Lanka : Institute for Construction Training and 
Development in association with the World Bank 
Ganesan, S., G. Hall, Y.H. Chiang. (1996) Construction in Hong Kong: issues in 
labour supply and technology transfer, Aldershot, Rants, England: Avebury 
Ganesan, S. (2000) Employment, technology and construction development: with 
case studies in Asia and China, Aldershot : Ashgate, 
Gann, D.M., (2001) How does innovation link to research? Building Research and 
Information, 29, 3, 250-252 
Gann, D. Should governments fund construction research? Building Research and 
Information, 25, 5, 257-267 
Gann, D.M., (2001) Towards an understanding of innovation processes in 
construction, Building Research and Information, 29, 3, 253-255 
Glaser, B., (1992) Basics of grounded theory analysis, Sociology Press: Mill Valley, 
CA 
Glaser, B. G. and Strauss, L. M. (1967) The discovery of Grounded Theory: 
strategies for qualitative research, Aldine Publishing Co.: New York. 
Goleman, Daniel (1996) Emotional intelligence, Bloomsbury: London 
Great Britain, Cabinet Office (2000) Wiring it up: FVhitehall's management of cross-
cutting policies and services, HMSO: London. ISBN 0-11-430160-3 
[http://www .cabinet-office. gov. uk/innovation/2000/wiring/ coiwire. pdf] 
Great Britain. Dept. ofthe Environment, Transport and the Regions (DETR)(1998) 
Rethinking construction, The Report of the Construction Task Force to the Deputy 
Prime Minister, John Prescott, on the scope for improving the quality and efficiency 
of UK construction, chaired by Sir John Egan (The Egan Report) 
Great Britain, Dept. of Trade and Industry (DTI) (2002) Rethinking construction 
innovation and research: A review of Government R&D policies and practices, Report 
of the committee chaired by Sir John Fairclough for the DTI and DTLR, HMSO 
[http:/ /www.dti.gov.uk/constructionlmain.htm] (The Fairclough Report) 
355 
Great Britain, EDC for Building (1967) Action on the Banwell Report, (Chairman 
Potts, P. G.), NEDO, HMSO: London 
Great Britain, EDCs for Building and Civil Engineering (1975) The Public Client and 
the Construction Industries (Chairman: Sir Kenneth Wood), NEDO, HMSO: London 
(The Wood Report) 
Great Britain, EDCs for Building and Civil Engineering (1978) How flexible is 
construction? (Chairman: F.H. Stokes), London: NEDO, HMSO: London 
Great Britain, EDCs for Building and Civil Engineering (1974) Before you Build, 
London: NEDO, HMSO: London 
Great Britain, EDCs for Building and Civil Engineering (1985) Strategy for 
Construction R & D, London: NEDO, HMSO: London 
Great Britain, Ministry ofPublic Buildings and Works (1944) The placing and 
management of building contracts: Report of the Central Council for Works and 
Buildings, (Chairman: Lord Simon) HMSO: London. (The Simon Report) 
Great Britain, Ministry ofPublic Building and Works (1964) The Placing and 
Management of Contracts for Building and Civil Engineering work, A report of the 
Committee under the chairmanship of Sir Harold Banwell, HMSO, London (The 
Banwell Report) 
Great Britain, Ministry ofWorks (1962) Survey of Problems Before the Construction 
Industries, A report prepared for the Ministry of Works by Sir Harold Emmerson, 
HMSO, London (The Emmerson Report) 
Great Britain. Office of Science & Technology (OST), (1997) Progress through 
partnership: 2 Construction, Report of the Technology Foresight Programme, 
Construction Sector Panel. 
[http://www.dcs.ed.ac.uk/home/jhb/ost/docs/ptp2/main.html] 
Groak, S, (1992) The idea of building, E & F N Spon: London 
Groak, S. (1994) Is construction an industry? Construction Management and 
Economics, 12, 287-293 
Gyles, R. V. (1992) Royal Commission into Productivity in the Building 
Industry in New South Wales, Sydney 
Hagen, E. (1962) On the Theory ofSocial Change, Dorsey Press. 
Hair, J. F. Jr. Anderson, R. E., Tatham, R. E. and Black, W.C (1995) Multivariate 
data analysis with readings, Macmillan Publishing : New York 3rd edn. 
Haley, G. (1994) Lessons To Be Learned from the Japanese Construction Industry 
International Journal of Project Management, 199412(3), 152-156 
356 
Hall, Mark A. (1999) International construction management: the cultural 
dimension, unpublished PhD thesis, Liverpool John Moores University 
Handy, Charles (1993) Understanding organizations, Penguin: London 
Harrison, Lawrence E. (1992) Who Prospers? How Cultural Values shape 
Economic and Political Success, Basicbooks, A Division of Harper Collins 
Publishers. 
Hawke, M. (1994) Mythology and Reality: the perpetuation of mistrust in the 
building industry, (Construction Paper 41) 1994 CIOB, 6pp 
Haynes, J. (1996) Third World Politics: a concise introduction, Blackwell 
Publishers: Oxford 
Held, T., Hampson, K.D., Murphy, S., Wood, P., Deck, R., & Tucker, S. N., (1997) 
Innovative project procurement in the Queensland Government: The Woodford 
Correctional Centre, Construction Process Re-engineering, 281-292 
Higgin G. & Jessop N., (1965, 2001), Communications in the Building Industry, 
London: Tavistock Publications. ISBN 0415264405 
Hillebrandt P.M., (1974) Economic theory and the construction industry, MacMillan 
Publishers Ltd.: London 
Hillebrandt P.M., (1984), Analysis of the British Construction Industry, MacMillan 
Publishers Ltd.: London 
Hillebrandt P.M., (2000) Economic theory and the construction industry, 3rd edn., 
MacMillan: London 
Hillebrandt P.M. and Meikle, J.L. (1985) Resource Planning for Construction. 
Construction Management and Economics, 3, 3, 249-263. ISSN 0144-6193 
Hillebrandt P.M. and Meikle, J.L. (1992) Housing and the construction industry in the 
Russian Federation and Moscow, A report prepared for the World Bank, London 
Hindle, Robert (1997) What are we referring to when we speak of a construction 
industry? Proceedings of 1st International Conference on Construction Industry 
Development: Building the Future Together, National University of Singapore, 9-11 
December 1997, 158-164 
Hindle, Robert (2000) Construction industry development through intervention- a 
right and a wrong way?, Proceedings of the 211d International Conference on 
Construction in Developing Countries, "Challenges Facing the Construction Industry 
in Developing Countries, 15-17 November 2000 Gaborone, Botswana, ISBN 999 12-
2-156-5 
Hippoh, Y., (1983), The Construction Industry in Japan: a Survey, Asia Productivity 
Organisation. 
357 
Ho, Seng-Liang Edric (1985) Values and economic development: Hong Kong and 
China Unpublished Dissertation submitted in partial fulfillment for PhD (Urban, 
Technological and Environmental Planning: Socio-technological Planning) 
University of Michigan 
Hodson, R., (1999) Analyzing documentary accounts, Series: quantitative 
applications in the social sciences No. 128, Sage Publications: London, 
The Holy Bible, New International Version (1984) The Zondervan Corporation: 
Michigan. 
Hong Kong (China), Construction Industry Review Committee (2001) Construct for 
Excellence: Report of the Construction Industry Review Committee, Report ofthe 
Construction Industry Report Committee under the chairmanship of Henry Tang, 
Hong Kong, China. Hong Kong SAR Government. (The Tang Report) 
Hong Kong Housing Authority (China) (2000) Quality housing: partneringfor 
change, Consultative Document. 
Hopper, J.R., (1990) Human Factors of Project Organization, A report to the CII, 
Source Document 58. Construction Industry Institute: Texas 
Hunt, Diana (1989) Economic theories of development: An analysis of competing 
paradigms, Harvester Wheatsheaf: New York 
Huru, Harri (1992) The UK construction industry: a continental view, CIRIA 
special publication 82, Construction Industry Research and Information Association: 
London 
Hyon, Band Pelce, M (1991) New developments in the building materials industry, 
UNIDO, ID/WG.510/3, 27 September 1991 
Ingram, Barbara (1993) The meaning of development: Interactions between "New" 
and "Old" ideas, World Development, 21, 11, 1803-1821 
International Bank for Reconstruction and Development (1973) A Framework for the 
Promotion of Construction Industries in the Developing Countries, Bank Staff 
Working Paper No. 168 
International Bank For Reconstruction And Development, (1973) "A Framework for 
the Promotion of Construction Industries in the Developing Countries", Bank Staff 
Working Paper N168 IBRD. 
International Labour Office, (1977), The Training of Managers and Workers in the 
Construction Industry, Building Civil Engineering & Public Works Committee, North 
Session, Geneva: ILO. 
International Labour Organization (1988) Guidelines for the development of small-
scale construction ente1prises, ILO: Geneva 
358 
International Labour Organization (2001) The construction industry in the 2F1 
Century: its image, employment prospects and skill requirements, Report prepared 
for discussion at the Tripartite Meeting on the Construction Industry in the Twenty-
first Century, Sectoral Activities Programme RefTMCIT/2001, ILO: Geneva ISBN 
92-2-112622-6 
Ive, G. (1990) Structures and Strategies: An Approach Towards International 
Comparison of Industrial Structures and Corporate Strategies in the Construction 
Industry and Advanced Capitalist Societies Habitat International1990 14 (2/3), 45-
58 
Japan Society of Civil Engineers (Kanto branch) (1994) Construction in the 21st 
Century- Issues in Infrastructure Development and Management Proceedings of an 
interactive symposium, 23 November 1994, 132pp 
Kafandaris, S. (1980) The building industry in the context of development, Habitat 
International, 5, 3/4, 289-322 
Kaming, P.F., Olomolaiye, P.O., Corbett, P. and Harris, F.C. (1994) A framework for 
the strategic development of the construction industry in developing countries, 
Building Research and Information, 22, 6, 325-331 ISSN 0961-3218 
Kamrava, Mehran (1995) Political culture and a new definition of the Third World, 
Third World Quarterly, 16, 4, 691-701 
Kim, J and Mueller C W (1978a) Factor Analysis: what it is and how to do it. Sage 
Publications: Newbury Park California. Series: Quantitative Applications in the social 
sciences No. 07-013 
Kim, J and Mueller C W (1978b) Factor Analysis: statistical methods and practical 
issues Sage Publications: Newbury Park California. Series: Quantitative Applications 
in the social sciences No. 07-014 
Kirmani S.S. (1988) The construction industry in development: issues and options 
World Bank Discussion Paper. World Bank: Washington D.C. 
Kirmani S Sand Baum W C (1992) The consulting profession in developing 
countries: a strategy for development, World Bank: Washington DC 
Kline, P (1994) An easy guide to factor analysis Routledge: 
Koestler (1967) in Checkland (1981: 82) and Checkland P.B. and Scholes J. (1990) 
Korczynski, Marek D., (1993) Capital, labour, and economic performance in the 
engineering construction industry, 1960-1990, unpublished PhD Dissertation, 
University ofWarwick 
Kuhn, Thomas. S. (1970) The structure of scientific revolutions, 211d edn. University 
of Chicago Press: Chicago 
359 
Kumaraswamy, M. M., (1994) Growth strategies for 'less developed construction 
industries, Proceedings of Tenth Annual Conference 1994, Association of Researchers 
in Construction Management (ARCOM), Loughborough University of Technology, 
U.K. 14th- 16th September 1994, Vol. 1154-163 
Kunszt, G. (1998) Sustainable development and the Hungarian construction industry, 
Building Research and Information, 26, 1, 46-55, ISSN 0961-3218 
Lahdenpera, P., (1995) Reorganizing the Building Process: The holistic approach, 
VTT Publications: Tampere 
Lall, Snajaya (1990) Building industrial competitiveness in developing 
countries, OECD: Paris 
Lang, G. & Heiss, G. D. (1996) A practical guide to research methods 4th edn. 
University Press of America: Lanham, USA 
Lansley P., (1983) Research and Construction: Case Studies of the Relationship 
between Research and the Construction Industry, Dept. of Construction Management, 
University of Reading. 
Lansley, P. (1997) The impact ofBRE's commercialization on the research 
community, Building Research and Information, 25, 5, 301-312 
Lansley, P.R. and Hillebrandt, P.M. (1996) "Managing the enterprise- the need for 
better theory" Proceedings of 1996 CIB 89 Beijing International Conference, 
Beijing, PRC, 21st- 24th October 1996 [CD-ROM, no page numbers] 
Lansley P. and Quince T ., (1980) Collaboration - the Password for the 80s?, Building 
Technology and Management, 15, 32. 
Latham, Michael, Sir. (1994) Constructing the team: final report, July 1994: joint 
review of procurement and contractual arrangements in the United Kingdom 
construction industry, London: HMSO 
Lawrence, P.R. & Lorsch, J. W., (1967) Organization and environment, managing 
differentiation and integration, Harvard University, Division of Research, Graduate 
School ofBusiness Administration: Boston, Mass. 
Lee W. B. (1998) Towards world class manufacturing, in Lee W.B. and Lo W.K. 
(1998) Industrial policy & technology transfer- an Asia-Pacific perspective, Dept of 
Manufacturing Engineering, The Hong Kong Polytechnic University, 5-19 
Lenard, Dennis J. (1996) Innovation and industrial culture in the Australian 
Construction Industry: A comparative benchmarking analysis of the critical 
cultural indices underpinning innovation, unpublished PhD Thesis, The 
University of Newcastle, Australia. 
360 
Lenard, Dennis and Abbott, Carl (2001) The role of the government in 
supporting the construction industry in the United Kingdom, Centre for 
Construction Innovation, University of Salford, http://www.ccinw.com/ 
Lerner, D. (1958) The Passing ofTraditional Society, Free Press. 
Lewis T.M. (1984) "A review of the causes of recent problems in the construction 
industry of Trinidad and Tobago", Construction Management & Economics, 2, 37-48. 
London, Kerry A. and Kenley, Russell (2001) An industrial organization economic 
supply chain approach for the construction industry: a review, Construction 
Management & Economics, 19, 777-788. 
Loop, Theo van der (1996) Industrial dynamics and fragmented labour markets: 
construction firms and labourers in India, New Delhi; Thousand Oaks, Calif. :Sage 
Publications. 
Lopes, J.P. (1997) Interdependence between the construction sector and the national 
economy in developing countries: a special focus on Angola and Mozambique, 
Unpublished PhD thesis, University of Salford 
Lu, Y. J. and Fox, P. W. (2001) The construction industry in the 2F1 Century: its 
image, employment prospects and skill requirements -A case study from China, 
Sectoral Activities Programme, Working Paper WP180 for the ILO, Geneva. 50pp, 
ISBN 92-2-112858-X 
Lyberg L. et al ( 1996) Survey measurement and process quality, New York: John 
Wiley & Son 
Maloney W.F. & Federle M.O., (1990) Organization Culture in Engineering and 
Construction Organizations, A report to the CII, Source Document 52. Construction 
Industry Institute: Texas 
Manseau, A., (1998) Research information: who cares about overall industry 
innovativeness?, Building Research and Information, 26, 4, 241-245 
Mayo, R.E. and Gong Liu (1995) Reform Agenda of Chinese Construction Industry 
Journal of Construction Engineering and Management (ASCE) 1995 121March, 80-
85 
McClelland, D.C. (1961) The Achieving Society, Von Nostrand. 
McCutcheon, Allan L. (1987) Latent Class Analysis Quantitative Applications in the 
Social Sciences Series Paper 64. Sage Publications: California 
McDermott, P., Melaine, Y., and Sheath, D. (199x) Construction procurement 
systems: what choice for the third world? Proceedings ofCIB W55 Conference "East 
meets West" 203-212 
361 
McCutcheon, R. T., (1995) Employment creation in public works, Habitat 
International, 19, 3 31-3 55 
Meikle J. L. (1990) The Italian construction industry: a guide for UK professionals, 
CIRIA special publication 76, Construction Industry Research and Information 
Association: London 
Meikle, J. L. and Hillebrandt P.M. (1989) The French construction industry: a guide 
for UK professionals, CIRIA special publication 66, Construction Industry Research 
and Information Association: London 
Milford, R. V. (2000) National systems of innovation with reference to construction 
in developing countries, Proceedings of the 2nd International Conference on 
Construction in Developing Countries, "Challenges Facing the Construction Industry 
in Developing Countries, 15-17 November 2000 Gaborone, Botswana, ISBN 999 12-
2-156-5 
Miles, D. & Neale R.H., (1991) Buildingfor Tomorrow: International Experience in 
Construction Industry Development, Geneva: International Labour Office 
Miles, D., (1996) Effective technical co-operation for construction industry 
development, 
Proceedings of 1996 CIB W89 Beijing International Conference, Beijing, PRC, 21st 
-24th October 1996 CD ROM -[no page numbers] 
Miles, D.W.J. (1999) Training and technology transfer for low-volume roads in 
developing countries, Transportation Research Record, 1652,1, 43-51 
Miles M. B. and Huberman A.M. (1994) Qualitative Data Analysis: an 
expanded sourcebook, London: Sage Publications. 
Miozzo, M., and Ivory, C. (2000) Restructuring in the British construction industry: 
Implications of recent changes in project management and technology, Technology 
Analysis & Strategic Management, 12, 4, 513-531 
Mishler E. G. (1996) Research interviewing: context & narrative, Cambridge, Mass: 
Harvard University Press 
Moavenzadeh F. (1974) "The Role of the Construction Industry in the Development 
Process", Public Policy, VXXII N2, 219-241. 
Moavenzadeh F. (1978) "Construction Industry in Developing Countries", World 
Development, 6 , 1, 97-116 Pergamon Press UK. 
Momaya, K. S. (1996) International competitiveness of the Canadian construction 
industry: a comparison with Japan and the United States, unpublished PhD thesis, 
Dept. of Civil Engineering, University of Toronto. 
362 
Momaya K, and Selby K (1998) International competitiveness of the Canadian 
construction industry: a comparison with Japan and the United States, Canadian 
Journal of Civil Engineering, Ottawa: Canada, 25, 4, 640-652 
Moodley, K. and Preece, C.N. (1996) Implementing Community Policies in the 
Construction Industry International Symposium for the Organisation and 
Management of Construction; Shaping Theory and Practice 1996 1, 178-186 
Morrell, David (1987) Indictment: power and politics in the construction industry, 
Faber & Faber: London 
Nagabhushana R.A. (1981) "The Role of Construction in National Development", 
Proceedings of CIB 7th International Symposium. 
Napier LA. (1970) A Systems Approach to the Swedish Building Industry, Stockholm: 
National Swedish Institute for Building Research, Document No. D9:1970. 
Neale R.H. and Williams, G.M.J. (1987) "The Appropriate Development Panel of the 
Institution of Civil Engineers", Proceedings ofCIB W-65 5th International Symposium 
on Organisation and Management of Construction. London V2 1064-1071. 
Nesan, Lenin Jawahar, & Holt G. D.,(1999) Empowerment in construction: the way 
forward for performance improvement, Research Studies Press: Baldock, England 
Ngoka N.I. (1977) "Problems of the Building Industry in Nigeria with Reference to 
Housing", Proceedings ofCIB 7th International Congress, Edinburgh 14-21 
September 1977. 
Norusis, M. J. (1988) SPSS/PC+ Advanced Statistics V2.0, SPSS Inc.:Chicago 
Office of Science and Technology (1995) Technology Foresight: Progress through 
Partnership 2: Construction, [see Great Britain, OST] 
Ofori G. (1982) "Forgotten Developments", Building 51-52. 
Ofori G. (1980) "The Construction Industries of Developing Countries: the 
Applicability of Existing Theories and Strategies for their Improvement and Lessons 
for the Future- the Case of Ghana", unpublished Ph.D. Thesis submitted to University 
College, London. 
Ofori G. (1984) "Construction Industries ofDeveloping Countries: the Importance of 
Organisational Adaptability", Proceedings of the CIB W-65 4th International 
Symposium on Organisation and Management of Construction V3 Waterloo, Canada: 
Ofori, G. (1989) A matrix for the construction industries of developing countries, 
Habitat International, 13, 3, 111-123 
Ofori, G. (1990) The Construction Industry: Aspects of its Economics and 
Management, Singapore: Singapore University Press. 
363 
Ofori, G. (1993a) Research on construction industry development at the crossroads, 
Construction Management & Economics, 11, 175-185 
Ofori, G. (1993b) Managing Construction Industry Development, Singapore: 
Singapore University Press. 
Ofori, G. (1993c) Appropriate construction industry development research, in Lewis, 
T. M. (ed), Organisation & Management of Construction- The way forward, 
Proceedings ofCIB W65 International Symposium, University of the West Indies, 
Trinidad, 15th- 22nd September 1993, Vol. 3, 1519-1525 
Ofori, G. (1994a) Practice of construction industry development at the crossroads, 
Habitat International18, 2, 41-56 
Ofori, G. (1994b) Construction Industry Development: Role of Technology Transfer 
Construction Management and Economics, 12, 379-392 
Ofori, G. (1994c) Establishing construction economics as an academic discipline, 
Construction Management & Economics, 12, 295-306 
Ofori, G. (1994d) Construction Technology Development: Role of An Appropriate 
Policy Engineering Construction and Architectural Management, 1, 147-168 
Ofori, G., Hindle R., and Hugo F (1996) Improving the construction industry of 
South Africa: a strategy, Habitat International, 20, 2, 203-220 
Ofori, G. (1998) Sustainable construction: principles and a framework for attainment 
-comment, Construction Management & Economics, 16, 141-145 
Ofori, G. (2000) Globalization and construction industry development: research 
opportunities, Construction Management & Economics, 18, 257-262 
Ofori, G. (2001) Indicators for measuring construction industry development in 
developing countries, Building Research and Information, 29, 1, 40-50 
Ogunlana, S. (2000a) The role of a CIDB, Discussion Forum on CIB TG29 website 
Okamah, Shin (1998) Growth &future development of Research & Development in 
the Japanese construction industry, 
Oswald T.H. and Burati Jr. J. L. (1992) Guidelines for Implementing Total Quality 
Management in the Engineering and Construction Industry. A report to the CII, 
Source Document 7 4. Construction Industry Institute: Texas 
The Overseas Construction Association Of Japan Inc. (1980) Japan's Construction 
Today, Japan: The Overseas Construction Association of Japan. 
Parata R.H. (1986) "Construction- A Service Industry?, International Journal of 
Construction Management & Technology, 1, 1, 64-67. 
364 
Parkhe, Arvind (1993) "Messy" research, methodological predispositions, and theory 
development in international joint ventures, Academy of Management Review, 18, 2, 
227-268 
Partington, D., (2000) Building grounded theories of management action, British 
Journal of Management, 11,91-102 
Pascale, RichardT. & Athos, Anthony G. (1981) The art of Japanese management, 
Penguin: New York 
Pavlidou M.T. (1976) "Management in the Construction Industry", Proceedings of 
Third European Meeting on Cybernetics and Systems Research, Vienna.211-216. 
Pavlidou M. T. (1977) "Management of Construction in Developing Countries", 
Proceedings ofCIB 7th International Congress, Edinburgh. 117-135 
Peters, T. J. and Waterman, R. H. (1982) In search of excellence: lessons from 
America's best-run companies, Harper & Row: London 
Porter, M. E. (1990) The competitive advantage of nations, The Free Press: New 
York 
Potts, (1967) see Great Britain, EDC for Building (1967) 
Powell, E. ( 1979) "The short and long tern1 role of the building industry" Building 
Technology & Management, Jan 1979, Institute of Building: Ascot, UK, 4-8 
Powell C.G. (1980) Economic History ofthe British Building Industry 1815-1979. 
London: Architectural Press 
Pries, F., & Janszen, F., (1995) Innovation in the construction industry: the dominant 
role of the environment, Construction Management & Economics, 13, 43-51 
Prince, Michael W., (1992) Empirically derived generic strategies in the construction 
industry, Canadian Journal of Administrative Sciences, 9, 3, 229-237 
QSR NUD*IST (1995) (Application Software Package, version 4.0) Melbourne, 
Qualitative Solutions and Research 
Rao, .V L. & Wengel, J. (2000) Financial & consulting services: issues in 
international trade, Sage Publications: India 
Raftery J. et al (1998) Globalization and construction industry development: 
implications of recent developments in the construction sector in Asia. Construction 
Management & Economics, 16, 729-737 
Rainbird Hand Syben G. (1991), Restructuring a traditional society: construction 
employment and skills in Europe, Berg Publishers Ltd: Oxford UK 
365 
Rashid, R. A. (1998) A model for an effective implementation of the government 
technology transfer policy in the Malaysian construction industry, unpublished PhD 
thesis, University of Reading 
Reynolds, S.D. and Sheppard, S. (1989) The Iberian construction industries: a guide 
for UK professionals, CIRIA special publication ; 67. 
Riedel, J. and Schultz, S. (1978), Bauwirtschaft und Baustoffindustrie in 
Entwicklungslandern [Construction and building materials industry in developing 
countries]. IFO-Institut fUr Wirtschaftsforschung, Munch en, W eltforum Verlag: 
Munch en 
Rist, Gilbert (1997) The History of Development: from western origins to global 
faith, Zed Books: London 
The Royal Academy of Engineering, U.K. (1996), A statement on the construction 
industry 
Runeson, Goren & Skitmore, R. M. (1999) Writing research reports: A 
practical guide for students of the built environment, Deakin University Press 
ISBN 0-949823-78-3 
Rwelamila, P. D. & Hall, K. A. (1994) An inadequate traditional procurement 
system? Where do we go from here? In Taylor, R G, (ed.) CIB W92 'North 
meets South' Procurement Systems Symposium Proceedings, Durban, 4 73-
482 
Satoh, A. and Morton, R.(ed. for English version) (1995) Building in Britain: the 
origins of a modern industry Scolar Press, 316 pp. 
Seaden, G. and Manseau, A., (2001) Public policy and construction 
innovation, Building Research and Information, 29, 3, 182-196 
Shirazi, B., Langford, D. A. and Rowlinson, S. M. (1996) Organizational 
structures in the construction industry, Construction Management and 
Economics, 14, 199-212 
Simon (1944) see Great Britain, Ministry ofPublic Buildings and Works 
Singapore, Construction 21 Committee (1999) Construction 21: Re-inventing 
construction, Ministry of Manpower and Ministry of National Development, 
ISBN 9971-88-709-6 
Sinha, D. & Kao, S.R. Henry Eds. (1988) Social values and development: 
Asian perspectives, Sage Publications: London 
Silverman D. (1993) Interpreting qualitative data: methods for analysing talk, text 
and interaction, Sage Publications: London 
Somjee, A. H. (1991) Development theory: critiques and explorations, Macmillan: 
Basingstoke, Hampshire 
366 
South Africa, Ministry of Public Works (1999) Creating an enabling environment 
for reconstruction, growth and development in the construction industry, White 
Paper, Government Printer: Pretoria 
SpenceR. and Mulligan, H (1995) Sustainable development and the construction 
industry, Habitat International, 19, 3, 279-292 
Stanhope Properties Pic (1991) Construction industry development: report on 
Stanhope policy and practice. 
Storey, John (1995) Human resource management: A critical text, Routledge: 
London 
Strassman W. P. and Wells J. Eds. (1988) The global construction industry: 
strategies for entry, growth and survival, Unwin Hyman: Boston 
Sweis, R., (1999) A model to assess alternative policies to promote the construction 
industry in developing countries, unpublished dissertation for PhD, Graduate School, 
Field of Civil Engineering, Northwestern University, Ill. 
Syben, G., (2000) Contractors take command: from a demand-based towards a 
producer oriented model in German construction, Building Research and 
Information, 28, 2, 119-130 
Tam W.C., Edmond (1984) Manpower Planning of Construction Craftsmen in Hong 
Kong: Review on the Training Systems, unpublished postgraduate dissertation 
submitted in partial fulfilment ofMBA, Chinese University of Hong Kong, 
Tan, R.R. and Chang D.S. (1993) The formulation of performance indicators in 
evaluating the implementation of automation in the construction industry, 
Construction Management & Economics, 11, 398-403 
Tang, Henry (2001) see Hong Kong (China). Construction fudustry Review 
Committee (2001). 
Tassios, S. (1992) "Structure &function of the construction industry with emphasis 
on developing countries," Distr. limited. Paper ID/WG.528!1, 8 September 1992. 
prepared for meeting ofUNIDO and UNCHS (Habitat), First Consultation on the 
Construction industry, Tunis, Tunisia, 3-7 May 1993 
The Tavistock fustitute of Human Relations (1966) Interdependence and 
Uncertainty: a Study of the Building Industry, London: Tavistock Publications Ltd. 
[see Crichton, C.] 
Tay, P.H.D. and Low, S.P. (1994) The fuzzy industry maturity grid (FIMG) and its 
application to the Singapore construction industry, Construction Management & 
Economics, 12, 125-138 
367 
Thomas H.R., Kiser J.D. and Plunter J.M. (1984) "Barriers that Inhibit the Use of New 
Technologies in Building Construction" V5 Proceedings ofCIB W-55 3rd 
International Symposium on Building Economics, Canada V5. 
Tipple, C (1993) An analysis of the development of the construction industry since the 
181 1 Century. Unpublished PhD Dissertation, UMIST 
Turin D.A. (1966) What Do We Mean by Building? (Inaugural Lecture of D. A. Turin 
Following his Appointment as London Master Builders Professor of Building in the 
Bartlett School of Architecture in Habitat International, 5, 3/4. 
Turin D.A. (Ed), (1972) Construction and Development: a Framework for Research 
and Action, London: University College Environmental Research Group. 
Turin, D.A. et al (1973) Construction and development, BERU, UCERG, 
Turin, D.A. (1973) The Construction Industry: Its economic significance and its role 
in development, BERU, UCERG, 
Uher, T. E. (1993) The future ofthe Australian building industry, in Lewis, T. M. 
( ed), Organisation & Management of Construction - The way forward, Proceedings 
ofCIB W65 International Symposium, University of the West Indies, Trinidad, 15th 
- 22nd September 1993, Vol. 3, 1483-1493 
Unger, B., Van Waarden F, Ledoux, M and Llerena, P. (1993) The future ofindustry 
in Europe: v.16 Construction industries : a comparison between Austria, Germany, 
Great Britain, Italy, The Netherlands, Sweden and Switzerland. Cordis RTD 
Publications, 1993 
UNCHS (Habitat) (1984) The construction industry in developing countries: Vol. 1 
Contributions to socio-economic growth, HS/32/84/E Nairobi 
United Nations, Dept. of Economic & Social Affairs (2000) Poverty amidst riches: 
the need for change, Report of the Committee for Development Policy on the second 
session (3-7 April 2000), United Nations: New York, ISBN 92-1-104497-9 
United Nations, Dept. oflntemational Economic & Social Affairs (1990) 
International Standard Industrial Classification of all Economic Activities (I.S.I.C.), 
Statistical Papers Series M No.4, Rev 3, United Nations: New York. ISBN 92-1-
161319-0 
UNIDO (1991 a) Strategies and policies for the development of the building materials 
industry in the developing countries, UNIDO, ID/WG. 510/1 11 
UNIDO (1991b) Measures to strengthen the low-cost building materials industry in 
the developing countries, UNIDO, ID/WG. 510/2 12 
UNIDO (1991c) Report on the Second consultation on the building materials 
industry, UNIDO, ID/WG. 510/5, Athens, Greece, 4-8 November 1991,38 
368 
UNIDO ( 1993) Prospects for the development of the construction industry in the 
developing countries, UNIDO, ID/WG. 528/5 11 
Walker, D. (1995) The influence of client and project team relationships upon 
construction time performance, Journal of Construction Procurement, 1, 1, 4-20 
Wall, D.M. (1993) Building maintenance in the context of developing countries, 
Construction Management & Economics, 11, 186-193 
Wass, V.J. and Wells, P.E. (1994) Principles and practice in business and 
management research. Dartmouth Publishing Co: Aldershot 
Watts, G. (1997) The National Centre for Construction in the UK, Building Research 
and Information, 25, 5, 279-284 
Weber, Max (1930) The Protestant Ethic and the Spirit of Capitalism (1904), trans., 
George Allen & Unwin. · 
Weber, R. P., (1990) Basic content analysis, Series: quantitative applications in the 
social sciences No. 49 Sage Publications: London, 2nd edn 
Wells (1986) The construction industry in developing countries: a strategy for 
development, unpublished PhD thesis, University of Swansea 
Wells (1993) Appropriate building technologies: an appraisal based on case studies 
of building projects in Senegal and Kenya, Construction Management & Economics, 
11, 1206-216 
Wells, J. (1996a) Labour migration and international construction, Habitat 
International, 20, 2, 293-306 
Wells J. (1996b) The construction industry in developing countries (and in countries 
that are not developing) Unpublished draft of paper prepared in 1995 
Wells J. (1998) The informal sector and the construction industry, Managing 
construction industry development in developing countries; Report of ern TG29 21-
23 September 1998, Arusha, Tanzania, ern Publication 229 ISBN 9976 968 14 0, 
111-123 
Wells, J (200 1) Construction and capital formation in less developed economies: 
unravelling the informal sector in an African city, Construction Management & 
Economics, 19, 267-274 
Wema, E. (1993) The concomitant evolution and stagnation of the Brazilian building 
industry, Construction Management & Economics, 11, 194-202 
Whetton, David A., (1989) What constitutes a theoretical contribution? Academy of 
Management Review, 14, 4, 490-495 
Williamson, 0 E (1981) in Winch (1985) 
369 
Winch G.M. (1984) "The Disintegration of the Labour Process", BISS Proceedings 
Vaulx-en-Velin organised by University College, London V6 40-47. 
Winch G. M. (1985) The Construction Process and the Contracting System; a 
Transaction Cost Approach, Proceedings of the 7th Bartlett International Summer 
School, Vaulx-en-Velin, UCL, London 
Winch, G. M. (1998) Zephyrs of creative destruction: understanding the management 
of innovation in construction, Building Research and Information, 26, 4, 268-279 
Winch, G.M. (2000a) Institutional reform in British construction: partnering and 
private finance, Building Research and Information, 28, 1, 141-155 
Winch, G.M. (2000b) Editorial: Construction business systems in the European 
Union, Building Research and Information, 28, 2, 88-97 
WissemaJ.G., Genes J., Diepeveen W.J. (1981) "Future Technological and Structural 
Trends in the Construction Sector", Proceedings of the CIB-W65 Third Symposium on 
Organisation and Management of Construction, Dublin, Ireland VIII.D2.1-16. 
Wood (1975) see Great Britain, EDCs for Building and Civil Engineering, London: 
NEDO,HMSO. 
World Bank (1981) Construction/Contracting Industry Study, Final Report- July 
1981, prepared the General Organization for Housing, Building and Planning 
Research in collaboration with The Steering Committee of the Ministry of Housing, 
Cairo, Egypt and The World Bank, Volume Two of three volumes. 
World Bank (1984) The Construction Industry, Issues and Strategies in Developing 
Countries, Washington D.C.: World Bank 
W1ight A.M.J. (1968) "Construction in Hong Kong", article for special Hong Kong 
issue of Consulting Engineer. 
Xue, Charlie. Q.L. (1998) Building practice in China, Pace Publishing: Hong Kong 
Zahlan, A. B. (1984) The Arab construction industry, Croom Helm: Kent 
Zikmund W. G. (1997) Business research methods, 5 edn. The Dryden Press: Fort 
Worth Texas 
Zikmund W. G. (2000) Business research methods, 6 edn. The Dryden Press: Fort 
Worth Texas 
Zylberstajn, Helio, (1992) The construction indust1y in Brazil: surviving the transition 
to a more competitive market, Working Paper, Sectoral Activities Programme, 
International Labour Office 
END 
370 
